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INTROTUCTION

The North Carclinz Technology Education Curriculur is a Progrez to reet
every citizern's need to be technologically 1literzte. Scre beac.c
assuriptions uncerlie the program, and these can be divided into content
assuzptions, anc learner assurptions.

The curriculur was developed using the belief that the appropriate
content for the field is technology, and its 4mpact on individuals ar¢
society. It was further assumed that the content is best orgznizec
eéround huczr productive systems that have been used, are now being usec,
and will, mest likely, continue to be used. These universal systerzs &re
cozrunicatioern, construction, manufacturing, and transportatacr.,
Finally, it wzs assumed that this content can bes: be addressed fro- =
systers approach with its inputs, processes, outputs, feedbzck, ané
gozlis/restrzints.

The curriculuz wzs further based on the assumption that education should
meet the needs of individuals and the human requirecents of society. It
was assumed that each person living in a technological society should
neve a besic wunderstanding of and the ability to assimilate the
knowledge about technology. People it was assumed, should be abtle tc
interzct with the technological nature of society and help izpact the
type of future new technologies can provide. Additiorally people should
be =ztle tc be contributors to a society in their severzl roles,
including citizern, voter, investor, consumer, worker, and leader.

These assumpticons caused the curriculun to be developed in such & wey as¢
to:

1. Provide zr overview of technology first, allow for more incdepth

study ir specific technological areas, and culcinate with
syrnthesis activities,

2. Be more teacher-directed, content-centered in early courses, ard
Ligtly, student-directed, process centered in advanced ccursec.

3. Involve problem-solving and group activities of all courses.

4. Stress the how and why of technology and its relationship to
our quality of life.

5. Be activity-centered learning, with the content being used tc
determine the appropriateness of each activity selected.

6. Be equally important to young women and young men, both cf
which rust function in a technological society.

Finzlly, the curriculuc was developed to be descriptive rather ther
prescriptive. The materials describe what to teach and suggest wevs of
teaching the content. At no time are daily activities prescribed ir

such 2 way to preclude individualizing the presentations to meet lcczl
conditions.
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TEE CURRICULL™ GUIDE IN AN INSTRUCTIONAL SYSTEM

Each course in the North Carolina Technolegy Education Curriculur is
seer as & dynacic activity involving a complete instruction systez.
This systen generally includes seven components: the teacher, the
students, a texbook when available, the curriculum guide, 1laboratory
sheets, apparatus, and a reference library.

THE TEACHER

The teacher plays the primary role in the systex. This role entails
being a curriculuz developer. The teacher chooses the points to
emphasize and to evaluate. Care should be taken to insure that the
coverage of the subject is comprehensive. You should resist “picking
and choosing" only modules and activities that are the most interesting,
rost faciliar, or the easiest to implement. All modules and activities
should be included. However, you are encouraged to redesign or replace
activities with your own activities that contain equivalent content.

As a techrical expert, the teacher gives presentations, demc-strations,
and asks questions about the subject matter. Safety information, ar¢
the demonstration of teaching/learining activities, are the
respcucsitility of the teacher.

The teacher is an instruction manager. Managers plan, schedule, direct,

and control activities. The teacher, perhaps in cooperation vith
students, plzr the instruction by identifying the instructional gczls.
The activities to reach these goals are scheduled. Through
presentations and application activities students are directed through
the construction activities. Finally, the student's work and the

teacher's management is centrolled through various forms of
evaluation. Since evaluztion instrurents should be designed to measure

success ir. rezching the gozls, these instruments shoulcd be Preperec b
the teacher.

The teacher is the creator of the teachin /learning environment, It ic
highly recommernded that you create a "role playing" environment. Ir
addition to having students do tasks that simulate construction, have
then play the role of workers, managers, and owners. For example, refer
to & group of students as a "work crew" or "survey party" with jot
titles, rather than as students who carry out assigned tasks. Help ther
visualize themselves in their roles. The teacher can become a jot

superintendent, owner, or government officer, who approves the "work
crew's' job.

THE STUDENT

The target population is made up of middle~junior high or high scheel
students. The students will often work in groups of from three tc
five. Their responsibilities include reading the textbook assignzernts,
doing the worksheets as homework, and completing the activities.

3
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A textici: shollc be selected fcr the course ané ezch stucent <he
hzve cre. A textbock contzins the body of knowledge about industr
technclogy. It shouid be selected to meet the appropriate rezd
level, and be writter in an interesting way with numerous illustratiorcs.

THE CURRICULLY GUIDE

Tue curriculuc guide 1is to be used to help plan your instruction. The
introduction consists of & structure for the content and a descriptice
of an instruction:l system with suggestions on how to use it.

The rerzirder of the curriculun guide briefly describes the wocules.
Eack module consists of an introduction, objective(s), and a descriptic:
of the activities, The description of the activities dincludes =
schedule, presentation titles, aspplication activities, and presentation
titles, re.erences, and safety guidelines. Suggestions for gettirg
prepzred arné carrying out the acrivity are found in the teacher activity
sectiorns.

Suggestions for & variety of optional activities mzy alsc be founé
throughcut the curriculun guide.

THE APPARATUS

Ofter. the course guide contains plans for specialized apparatus useful
in teaching the course. Drawings will be placed with the activity ar
which they are used. You can use the drawings to construct the apparatus

TEE KEFERENCE LIEBRARY

Soze courses require student reference books. The titles of these cre
included ir the reference 1library and ccpies shculd be purchased for
laborztory use.

AILY LESSON PLANS AND EVALUATION

The planning of daily activities and an on going evaluation syster. zre
th tezcher's resporsibili‘y and rightfully so. [Each student shcilé
adapt activities and presentations to insure they help students develc;
the identified concepts within local conditions. The curriculuz guide
was designed to help you, the local professional, present a relevart,
exciting course. Good luck!
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COURSE OUTLINE

i
Module Time e
Number Title and Content (Days)

1, Introduction to Manufacturing Z

Manufacturing ané society
The manufacturing system

2. Manufacturing Materials and Processes 10
Types of materials
Froper ties of materials
Obtzining resources
Producing industrial materials

-
“on

3. parts Manufacturing Processes
Casting and molding concepts and practices
Forming concepts and pract1ces
Separating concepts and practices

O

4. parts and Product Completicn Processes
Conditioning concepts and practlces
Finishing concepts and practlces
Assembling concepts and practices

o

5. Orcanizing, Financing, and Managing an Enterprise
Torming and staffing an enterprise
Raisinrg caplt.al
Mzintaining financial records

6. Researchinc and Developing Products
Estzblishinc product criteria
Designing and sketching ideas
Specifying designs

7. Producing Products
Selecting and sequencing operations
Developing tooling
£stablishing quality control programs
Designing safety programs
Condacting pilot and production runs

8. Mzrketing Products
Promoting products
Sellir 3 products

o. Closing the Enterprise and the Course
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This course provides students with an introducticn to manufacturing ir
practices and their relationships with society, individuals, and the

environment.

Industrial and techrological activities can be grouped under four major human
productive activities: communications, construction, manufacturing, and
transportation. Humans throughout history, have made tools and other objects,
built shelters and other structures, exchanged information and ideas, anc
moved themselves and their posses<idns.

All of these activities depend on manufacturing=—the producing of goocds 1n &
factory. Communcation activities depend on me-ufactured eguipment—printing
presses, cameras, television receivers, and s.pplies--paper,

photographic film, chemicals, and recording tapes. Construction uses
manufactured tools and equipment to fabricate and install manufacture2
materials—lumber, cement, glass, and manufactured products—windows and
doors, Kitchen fixtures, and furnaces. Transportation delivers

manufactured products with manufactured vehicles.

t
and competence. This understanding is developed through the study of <2
major techrologies utilized by all manufacturing enterprises——material.s
processing and managerent technology.

An understanding of manufacturing provides a base for technological literad:

3 study of materials processing includes presentaticn of the types,

‘ characteristics, and properties of metallic, ceramic, polymeric, and CompoOsits
materials, as well as the investigation of the manufacturing processes used Tl
secure resources. It also includes changing them into standard stock anc
finished goocs.

The modules 1n this course are organized to introduce the students to the area
of manufacturing, then, allows them to study materials and the primery and
secondary processes used to convert raw materials into finished products.
Finally, the managed activities which are Jsed to change a designer's :ds2
1nto a marketeé product are explored. .

LRIC
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OBJECTIVES

Upar completing this cocrse, each student should understand the followins:

1. The historical background, contributicons, and problems of the
manufacturing industries and how these factors effect individuals ané
society.

ot
I3
m

2. The various methods used to process raw materials into industrial ancé
consumer products.

2. The nature, characteristics, classifications, and prcperties of commc~
engineering naterials.

4. The managed activities usad to develop, engineer, produce, finance, anc
market a product.

5. Inputs to manufacturing-—machines, energy, raterials, informatian, people,
and finences and their wise use in manufacturing.

6. Manufacturing as a technical adaptive system designed by people to
efficiently utilize resources to produce industrial and consumer Producte
in a tactary.

®
Fales, Janes, et. al., Manufacturing: A Basic Text for Industrial Arts,

Peoriaz, IL, Beanet: & McXnight Publisiing Co., 1980. (Textboox anc
Teacher's Gaige.)

Wright, R. Thomas, Exploring Manufacruring, South Hollang, IL,
Goodheart-wi1lloox Co., 1985, (Textbook, Teacher's Guide, Student Manual anc
Activity Sneets.)

REPERENCES

Jambro, Donald J., Introducticn to Manufacturing, Albany, WY, Delmar
Publishing Co., 1952.

Kazanas, et. al., Basic Manufacturing Processes, New York, McGraw Hill Boox
Co., 1981.

Wright, R. Thomas, Processes of Manufacturing, Sough Holland, IL,
Goodheart-Willcox Co., 1987.




INTRODUCTION TO MANUFACTURING

MODULE: 1 : Introducing Manufacturing

LENGTE: 5 DAVS Manufacturing CLUSTER

This module is designed to let the student know the impertance of studyins
manufacturing and how it relates to their lives now and in the future. A
general overview of the course will oe presented by the instructor. Tne
instructor has an important role in presenting the material. His or her
attitude must be positive and contain no bias toward the students. Remerbder, ¢&
good manafacturing course depends on a lot of different talents. It is
important tc use that pool of skills and talents to its fullest.

The new curriculum was developed for concepts to be carried from one ccJarse <
the next. Your course materials will be intreducing concepts which will be
used in the "Material Processing” and “Production Systems” courses. Revie..
the four industry clusters (Manufacturing, Constructicn, Transpcrtatior, &ns
Commuani cations) with the class. Stress that oonstruction and 1 _.ofacturing
are similar, but their location of work is different. Construction work is
done on site, and manufacturing is done off site. Communi cations ané
transportation industries are very important to efficient productiorn neeis.

Explair how the use of mass production techniques have chanceé our way Of life
for the better, anu in some cases, the worse. Give the students some
hiLtorica! background information about the development of manufacturirnc.
Include such historical periods as the European and American Industrizl
Revolutions and people such as James Watt, Elias Howe, Eli Whitney, Sa~.e-
Colt, ané Henry Ford.

Define the term “"enterprise" as a risky undertaking. Explain to them what 1
mears to live in a "free enterprise s'stem" society. Make students awsre tn
these freedoms are coen to them. Be sure the students understanc that
companies come in all sizes.

[{IEE

~

A manufacturinc enterprise has a conceptual flow frorm idea to finished
product. Introduce that concept to the students without goinc intc creat
detail at this time. All manufacturing systems have inputs, processes, 2.

ostputs. Discuss these in general with the class. The systems will leaZ ;2o
into Mocdile 2, “"Material Processing Concepts.”

Before going to material processing, run a teacher directed productio 1:7e.
This activity should be quick——one to two days in length. Incorporate

tool /machine usage and safety while demonstrating each production joo
assignment. The production activity will give the students hands-cr.
experience and knowledge of how a production line works. You can also uvse it
for examples later on in the course: i.e., jigs and fixtures in the proi.ctie
module.

F1




Upor. corpleting this learning module, each student should be able tc:

1.

2.

Understand the historical background, contributions and problems of the
manufacturing industries, and how these factors affect their lives.

Develop an understanding of manufacturing as a technical adaptive syster
designed by people to efficiently utilize resources to produce industrizal,
consumer, andé military goods off site.

Know that the United State's economy works on a free enterprise basis
while other countries 4o not.

Be aware of the conceptual model of a manufacturing enterprise
(idea-activities-profit).

Realize the inputs-processes-outputs of a manuf acturing systern.
Participate in a teacher directed production activity.
Gain sk1lls when using tools and/or machinery related to the activities.

Transfer knowledce cained from other classes or learning situations anc
apc.y that know.edge to the activities.
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L

Class orientaticn. |

£ -

jew and 1ntroduction o industrial techrology. Discussian ¢ oo
.r cluster areas of: manufacturing, construction, COmMMIAC&IiIONs,
and transportatiom.

Discussion of manufacturing and its role and effects on sociel:’.
Da:ly activity also includes an introduction to sketching, & Til. o:
reserials, operaticn sheets, and a general discuss:on of
manufacturing inputs, processes, and oatputs.

Development of a plant layout and arrangement of facility to reflect
that plant layoat. Daily activity also includes the demonstiraticr
of all production jobs, safety procedures, and assignments £or
teacher directed production run.

Supervise and conduct production run for teacher directed proGuction
activity.

13




PRESENTING THE MOOULE

Q Y ' ACTIVITY

0 Before you introduce this module: develop or update your Ga.iy
lesson plans, generate handouts, collect examples, select media anc
materials necessary to support your instructicn, and determine
activities capable of supporting the module content.

Read several teacher resources and the student textbook. Some
suggested readings are:

Exzloring Manufacturinc: pp. 7-20 and 253-256
Mznafacturing (Fales): pp. 827
Manufacturing (Wright): pp. 13-37

Intro to Manufacturing: pp. 1-18

Besic Manazacturing: pp. 10-17.

Note: A bibliography is listed in the appendix.

Also, keep current with other sources of information such as
magazines, professional publications, professional meetings, ani
otner local school systems.

Develop meaningful activities and experiences which will support the
concepts of this module. An activity should not be lengthy, bit &
variety of activities should be presented to the students. Prepar=z
activity sheets to facilitate better learning.

Obzain and/or prepare materials for selected classroom and
laboratory activities.

Remember, this is a curriculum guide. Some mctifications will oe
necessary to mest your specific needs. Constaucly, you sho:ilc
evalazte and update activities and instructional materials.

1 Class orientation—~orient the students to the rules and regulations
of the school and department.

Discuss subjects such as: attendance requirements, safety
procedures, methods of evaluation, course cojectives and goals,
proposed course activities, and experiences, etc.

Studerts should fill out appropriate school forms, and participate
in discussion. This mignt be a new type Of course fc. your
students, so take time to answer questians.

14
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PRESENTING THE MODULE - Continued

DAY ACTIVITY

Mexe rote of special supplies needed, such as notetooks, €t<.

Review and file materials regarding requirements and policies of
the course. Always have policies written out ané available tc
students.

Read textbook assignment.

2 Review the importance of previous Industrial Technology course(s)
ané how they relate to this course. It is also important tc tell
akout the need to use knowledge from other subjects, such as: 72t
science, etc.

Review the four clusters: manufacturing, construction,
commanications, and transportation.

Niscuss the development of manufacturing. Humans have always
produced goods to meet their needs. The system nas changed. The
four major changes are the hunting and fishing, agriculturzl,
handicraft, and industrial periods. We are now entering the
technological pericd. (Alvin Toffler: The Third Wave).

| Show the video "The Challenge of Manufacturing” by the Scciety of
| Manufacturers.

K Discuss what manufacturing means to society and how it relates and
affects their life style. Some points are:
| 1. career decisimns
| 2. self-understanding
| 3. responsible citizen
4. consumer, craftsperson, problem-solver, organizer.

m

Develop and demonstrate sketching of and a bill of material for
teacher-directeé product.

Discuss in general the inputs (materials, human, capital, finance,
knowledge, and energy); processes (material processinc and
management ); and oatputs (industrial, consumer, military cooc
ancillary "waste") of a production system.

(4]

Develop and demonstrate how to make operatimn sheets for the teacher
directed product.

15
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PRESENTING THE MODULE ~ Contimued
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Students should participate in the discussion about manufacturing,
soit, 2d the inputs~processes-outputs of a production systen.

Relate their family's life style and future with the developments of
manufacturing.

Generate sketches (w/ 1/4 grid paper) and bill of materials of 2
seiected product. They should sketch and dimension the oroducs: as
the inctructar dercribes it, then a bill of material is cevelopsd
through class interaction.

Read textbook assignment.

4 Arrange the machinery and table, attach jigs and fixtures, and piac
prepared materials for the production line before class starts.

Demonstrate production jobs, safety procedures, and assign students
to a task. Do this as quickly as possible.

5 Supervise production run.
Cormpleze manufacturing of the product.
‘ Distribute products to each student.

Review majer pownts and relate them to the activities.




APPENDIX

Instructional Materials:

1. Teacher developed and/or commercially available transparencies/slides /1€
mr. or videc films/filmstrips/charts, etc., describing the four clusters,
development of manufacturing, and inputs-processes—outputs of a procuciicr
system, Some sample sources are:

a. Modern Talking Picture Service
k. Manufacturing Forum

c. DCA Educationzl Products, Inc.
d. Creative Learning Systems, Inc.

2. Developed or updated instructor's daily lesson plans.

3. Course syllabus.

4. Handouts and activity sheets on:

a. course description and goals
b. instructor's policies

c. bill of materials form

d. operation sheets.

Special Equipment and Supplies:

1. Machines needed for teacher-directed production {varies with procact .
idez).

2. Jics &né fixtures needed for production line.
3. Materizls needed for production of a teacher-directed procuct.

4. Simcle packacinc materizls such as sandwich bags, with a label to
illustrate packaging.

5. Szfety eguipment necessary for observing and performing activities,
Textbook Resources:

Fales, James, et. al., Manufacturing, A Rasic Text for Industrial Arts,
(1980), McKnight & McKnight Publishing Co., Bloomington, IL.

Jambro, Donald J., Introduction to Manufacturing, (1982), Delmar Publishing,
Inc., Albany, NY.




APPENDIX - Continued

# —

Kruppa & Lindbeck, Basic Manufacturing, (1985), Bennett & McKright Publishing
CO., Peoria, IL. -

Wright, R. Thomas, Exploring Manufacturing, (1985), Goodheart-Willcox Co.,
Inc., South Holland, IL.

Wright, R. Thomas, Manufacturing: Material Processing, Management, Career,
(1976), Goodheart-Willcox Co., Inc., South Holland IL.

Publications:

Manufacturing Forum, Department of Industry and Techmology, Ball State
Unmiversity, Muncie, IN.

The Technolooy Teacher, 1919 Asscciation Dr., Reston, VA 22091.
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MODULE: 2 : Manufacturing Materials and Processes

LENGTH: 10 DAYS Manufacturing CLUSTER

Science groups all materials into three categories: gas, liquid, and

solid. Of these three categories, solid material is the most commonly used
type in products. Solid material is often called "engineering material” 1n
industry. This module is designed to intrafuce students to the types of 3cli
industrial materials.

O

Three major points should be stressed by the instructicnal materiels and
activities. They are: the properties and characteristics of materiais,
material testing, and the proper selectian of materials. The informaticn
presented here will provide a foundation for future processing modules.

The vast number of materials can be grouped under three basic materials
(metals, polymers, ceramics). Combining two or more of these materials
creates a fourth group named composites. Historically, there is a backgroand
to each of these groups, such as John Wesley Hyatt was Father of Plastics.
Humans consistently try improving materials to improve our way of life.

tals are crystzlline in structure and made up of inorganic metter. Tne
three most comaanly used metals are iron-based alloys, aluminum alloys, anc
copper alloys.

Polymers are both natural (animal/vegetable proteins, starch, and cellulose)
and synthetic (thermoplastics and thermosetting plastics). Polymers are made
up of large chains of organic molecules. The single molecule is called &
monomer. Plastics are changed by adding different elements into the chain.
This process is called polymerization.

Ceramic materials are inorganic substances, metallic or nonmetallic 1n natare
ané crystalline in structure. There are four classes of ceramic materials.
They are: clay-based materials (earthenware, china, and structural clay),

refractories (able to withstand high temperatures), glasses (silica sais with
other materials added), and inorganic Cements.

Two or more materials which are bonded together by adhesion arz callec 2
composite. Composites can be natural such as wood (hard or soft), or it
be manufactured such as fiberglass.

ca-
an

All materials have different characteristics and propel cies (mechanical anc
physical). This wide variety in material has made it possible to produce mawy
different products. Students need to know why materials behave in the wars
they do. They also need to Know how people change those behaviors. FTor
example, two different metals mixed together to form an alloy.

207




INTRODUCTIQN ~ Continued

Mater;‘al processinc is the conceptual flow of materials from raw materies tl
finished goods. Many students do mot understand the complexi.ies cf =hnanging
materials. There are three stages. They are: {1) cbtaining naturzl
resources, (2) producing industrial materials, and (3) making finished
products.

There are three ways of obtaining matural resources:

1. minino—digging the material from the earth by means of a hole or tunnel
2. drilling=—purping material from the earth by means of a hole or tumne.
3. harvesting—cutting a mature, renewable rescutrce from the lanc.
Primery processing is converting raw materials into industrial materials
(stand stock). Thermel, mechanical, and chemical processing are the thres
major types of primary processing.

1. thermal uses the addition of heat to convert raw materials

5, mechanicezl uses cutting or crushing action to convert raw materizls

3. chemical uses chemical reactions to refine materials.

Secondary processing converts industrial materials (standard stock) 1ntc

finished goods. There are six secondary processes. The six are definel as
follows:

1. Casting and molding——pouring or forcing liquid or plastic state meteria.
intc a prepared mold. The material is allowed to become solid. Tnen it
is removed from the mold.

2. Forming—using force to cause a material to permanently take a shaps. -~
die, mold, or roll is used to shape the material. There is no change In
the volume of the material.

3. Seperating—converting material size and shape by removing excess
materizl. The material is cut or sheared by these processes.

4. Conditioning=—~using heat, wechanical force, or chemical action to charce
the internzl properties of a material.

5, Assembling—temporarily or permanently hc_ding two or more parts together.
6. Finishing—protecting and/or adding beauty to the surface of a materizl.
Finished coods are classified into three groups. Consumer goods are procucis
which are available to the public. Industrial goods are materials use:

specifically by industry to be further processed. Finally, military coole ars
materials or products for military purposes.
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INTRODUCTION - Continued

One of the gozls of education is to provide responsible citizens for societ:.
1f that is true, then one byproduct of society, not to be left out of the
discussion, is pollutants. It is estimated that 92 billion pounds of
industrial waste is produced every year. Your students have some importan:
decisions to make in the future. Provide information to help them.

Your students are the present and future consumers. They need to know the
value of appropriate selection of materials. Describe how materials are sized
and graded for sale. Stress the importance of choosing the right material anc
not wastinc that material.

Many simple activities can be set up to illustrate material properties ani
processes. laboratory centers with destructive and nmdestructive testing and
manufacturing processmc activities will allow students to expenment with
materizl ané processing procedures. To allow small group participation,
several activity centers should be set up.




OBJECTIVES

1¢.

17.

18.

List and describe the types of engineering materials.

List and describe the basic properties cf engineering materials. g
Select engineering materiais for specific applicatians.

Describe how materials are sized and graded for sale.

Conduct simple tests to compare selected properties of commn engineerinc
materials. :

Differentiate petween obtaining raw materials, primary processing, &t
secondary processing.

List and describe the three technigues used to cbtain raw materials fro-
the earth.

List and describe the three techniques used in primary processing.
List and define the six types of secondary processes.

Discuss the outputs of manufacturing.

Describe the types of raw materials.

Differentiate among a raw material, standard stock or industrial meterial,
and finished products.

List ané describe several standard stock materials. ‘
Describe the production of selected industrial materials.

Investigate and analyze industrial materials on the ecological belance,
the utilization and conservation of natural resources, and the recy<linc
capetilities of industrial materials and products.

Transfer knowledge gained from other classes or learning situaticrs, 2nl
aprly thet knowledge to the activities.

Exhibit good work habits, respect for, and cooperation with associzzes.

ldentify career paths for 2 selected career field in materials and
processing technology.




ACTIVITY

S ————

Before you introduce this wodule: develop or update your da:ly
lesson plans, generate handouts, collect examples, select media anl
materials necessary. to support your instruction, anc determine
activities capable of support®ig the module content.

Read several teacher resources and the student textbook. Some
suggested readings are:

Exploring Manufacturing: pp. 21-60

Manufacturing (Fales): pp. 42-47 and 410-429
Manufacturine (Wright): pp. 28-29
Intro to Manufacturing: pp. 19-44

Mzterial Processing: pp. 1=70
Basic Manufactunng Processes: pp. 48-92.
Note: A bibliography 1s listed in the appendiX.

Also, keep current with other sources of information such as
magazines, professional publications, professional meetings, and
otner local school systems.

Develop meaningful activities and experiences which will support i

e
concepts of this module. An activity should not be lengthy, bit
variety of activities should be presented to the students. Prep
activity sheets to facilitate better learning.

=1
-
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4

Obtain and/or prepare materials for selected classroom and
laboratory activities.

Remenmber, this 1s a curriculum guide. BSome modifications will be
necessary to meet your specific needs. Constantly, yoa should
evaluate and update activities and instructicnai materials.

Discuss the different types or classificatimns of engineering
materials (metals, polymers, ceramics, and composites).

Explain and discuss material grading systems (i.e., .lumber--Fas,
Selects, Commons) and purchasing standard stock materials by ur::e,
weight, surface measure, and volume.

Prepare and distribute engineering material kits to groups of twc
to four students. Kits should include a variety of materials.

students are to classify materials according to metals, polymsr,
Ceramic, and composites. Use activity sheets to recc:d results,

[ oo -
sl

Supervise the activity.

Survey activity results.
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ACTIVITY

Discussion of material families and classifications of engineering
materials. Daily activity also includes a student activity in whic”
students are asked to classify a group of materials into the
following four classifications: metallics, ceramics, polymers, anc
COTnpOSI tes.

Discussicn of material properties and characteristics. Properties
and characteristics to be discussed include: mechanical
characteristics and tnermal, chemical, optical, and acoustical
properties. Daily activity also includes student activity in wihc.
students are asked to classify their original group of material
according to its characteristics and preperties.

Discussion of destructive and nondestructive testing. Daily
activity also includes a demonstration of selected tests. Students
bezin material testing activities.

Students snould review testing procedures, gather testing specimens
and equipment, and perform material testing laboratory activities.

+udents should review testing procedures, gather testing specimens
ané egquipment, and perform material testing laboratcry activitles.

Introduction to material processing including primary and secondary
processing. Daily activity also includes student activity 1n which

students categorize processes 1nto primary and secondary
class:fications.

Discussion of renewable and exhaustible resources.

Discussion and laboratory activities focusing on the productia ci
standard stock and materials.

Students should review laboratcory procedures, gather necessary
materizls and equipment, and perform laboratory activities wmicn
reinforce the principle cf changing industrial materials intc
standard stock.

Students should review laboratory procedures, gather necessary
materials and equipment, and perform laboratory activities wnmch
reinforce the principle of changing industrial materials 1nto
standard stock.




PRESENTING THE MODULE - Continued

DRY ' ACTIVITY
Read textbook assignment.
Students should:

1. sort and organize materials in the engineering material kits
according to the types of classificaticms.

2. record findings for the activity results.
3. report fincings to the instructor and Classmates abocot the
activity.
2 Discuss the different properties of engineering materials, such as:

mechanical properties—strength, elasticity, stiffness, plasticity,
ductility, malleability, brittleness, hardness, wear resistance,
toughness, fatigue

thermal properties—melting and freezing point, thermal
conductivity, thermal expansion

chemical properties—electrical conductivity, electrical
resistivity, permeability

optical properties--opacity, color
accoustical properties——absorb sound, transmit sounc, reflect soung.

Pass out engineering material kits to the students again. Have the
students classify the materials according to properties.

Supervise the activity.
Survey activity results.
Students should:

1. sort and organize material in the engineering material kit
according to properties.

2. record findings for the activity resalts.

3. repor: findings to the instructor and classmates about the
activity.



PRESPNTING THE MOOULE - Continued

my ACTIVITY

3 Discuss the varicus ways of performing material testing. Tne twe
main categories are:

destructive testing—tensile, compression, flexture, impact, anc
fatigue

nondestructive testing—visual, radiographic, ultrasound, magnetic,
ané electrical.

Demons:rate material testing activities and stress safety
procedares. Here are some sample material treating activitles
. sources:

Exploring Manufacturing Guide: pp. 14-15
Mzcerial Processing Textboox
Center for Industrial Techrology Education at Ball State Universiz;.

Hand out activity sheets and specimens.
Start and supervise the laboratory activities.
tudents should: ‘

1. Obsesve the demonstrations of specific material testing
activities and:

a. record the steps to complete the activities
b. 1list all safety procedures.

2. Gather material specimens and activity sheets needed for the
matirial test.

3. Start experimenting with the varicus types of testing
activities.

4. Keep records of all findings and results.
4-5 Supervise and facilitate completion of laboratory activities.
Students should:
1. Review material testing procedures and safety precautior
2. Continue experimenting with various types Of testing activiilies

3. Record and cumpare findings. ‘
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PRESENTING THE MODULE - Continued

~

ACTIVITY

Discuss the process of changing materials from a raw material intc 2
finished product. This process is called material processing.
Tnere are two categories of material processing. They are:

1. primary processing—changing raw materials into industrial
material (standard stock).

2. secondary processing—changing industrial materials into
finished products.

Discuss in general (at this point):

1. three ways of obtaining raw materials (mining, drilling,
and harvesting)

2. three primary processes (chemical, thermal, and mechanical)

3. the six secondary processes (casting/molding, forming,
separating, conditioning, assembly, anc finishing)

4, products waste and scrap.
Note: you could add a recycling project here (extra crecat).

Hand out activity sheets which have students identifying primary
or secondary processes with photos. After identif;'ing prirmary
or secondary, they must identify the specific prucevs.
Ex. Photo 1 Secondary - Assembly
Photo 4 Primary - Chemical
Marnufacturing (Wright) Lab Manual: pp. 7-10

Supervise activity and collect papers.

Discuss the difference between renewable and exhaustible rescurces.
Explain the three-step process of obtaining resources.

1. locating resources--aerial mapping or seismic studies

2. gathering resources--nining, drilling, harvesting

3. transporting resources—trucks, ships, pipelines, etc.

Show a film dealing with steel making, lumber manufacture, plastic
production, etc. Hand out a film review sheet, if possible.
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T

DAY ACTIVITY

| 8 Discuss the producéion of industrial materials.

Discuss "What are standard stock materials?" Give exarmples in
lurber, metal, and plastics.

Discuss the production of steel, lumber, and plastics.
Develop a laboratory activity which allows students to make
industrial materials. Some could be further processed intc &
tinisned product. Example activities:

From the People Create Techmology Activity Manual:

1. Act. 9 "Particle Board and Lumber Mold" needed for Act. 1C.
2. Act. 10 "Using Resources to Create Products: Abrasive Stone."
3. Act. 13 "Combining Raw Materials: Making Glass."

From Exploring Technology Guide:

1. Act. 7A "Making Plywood."
2. Act. 7B "Tic-Tac-Toe Game from plywood."

Demons:trate the laboratory activities and stress szfety procelcres.

Hand out lab materials and activity sheets.

Supervise students as they complete laboratory activity.

Students should:

1. Cchange laboratory setting if necessary

2. if necessary, demonstrate the activity of changing the
industrial materials into a finishe¢ product.

9-1> Issue meterials to the students.

Supervise students as they complete their laboratory actiwiiy
(finished products).

Review major concepts in this module and relate discussior to all
activities.
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APPENDIX

Instructional Materials:

1.

Teacher developed and/or commercially available transparencies/slides/1ér=
or video films/filmstrips/charts, etc., describing primary and secondary
processing, types of industrial materials, and grading systems. Some
sample sources are:

a. Modern Talking Picture Service

b. Mzanufacturing Forum

c. DCA Educational Products, Inc.

d. Creative Learning Systems, Inc.

Developed or updated instructor's daily lesson plans.

Course syllabus.

Handouts ané activity sheets on:

a. primary processing activities

1. any other helpful information

c. engineerinc materials

d. activity sheets for the engineering material kits

e. activity sheets to go with material testing activities.

Specigl equipment and supplies:

1.

five pieces of veneer for each student to make plywood
clamps or vises to make plywood
jig and fixtures to change plywood into a game

wood, nails, and dowel rods to make molds for People Create Technology,
Activity =©
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APPRDIX - Contirmed

5. powder cley ané flint, and silicon carbide for Pecgle Crezte Tesx-IT . '
Activity #$1C

6. sma 1 kiln for People Create Techrology, Activity #10

7. triple beam balance far Activity #10 and #13

8. borax, boric acid, and cobalt oxide (for making glass) for People Crezte
Technoloov, Activity #13

o, clay cracit.e and kiln for Activity #13.
10. Prepare kits of engineering materials. Use various types of materials:
a. metals, sac- as steel, copper, and aluminum

b. polymers. including acrylice—plexiglass, polyethelene bags, films,
snzp-on lids: nylon-—combs, stockings

c. composites, including hardwocds, softwoods, concrete, anc fivercieass.
11. Develop ané make several material testers, such as:
a. Corrosior Test (Teacher's Manual for Exp. Manu., p. 14)
b. Linear Expansion of Metal Test (Teacher's Manual, p. 14) .
c. Strenct: Test (Teacher's Manual, p. 15)

d. Tnermal Conductivity (Material Processing Textbook, p. 3)

e. Compressior, Strength Test (Meterial Processinc Tex:, p. 10)

£. Tensior. Test (Material Processing Text, p. 11)

c. Impac: Strength Test (Material Processing Text, pp. 13-14)

h. Hardness Test (Center for Industrial Techmology Educaticr)
i. Mechanical Fastener Test (CITE)

j. Metallic Wire Tensile Test (CITE)

L. Natural Polymer Cleavage Test (CITE)

1. Neturzl Polymer Shear Test (CITE)
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APPENDIX - Continued

m. Natural Polymer Tensile Test (CITE).
Safety equipment is necessary for cbserving and performing activities.
Textbook Resources:

Fales, James, et. al., Manufacturing, A Basic Text for Industrial Arts,
(1980), McKnight & McKnight Publishing Co., Bloomington, IL.

Jambro, Dnalé J., Introduction to Manufacturing, (1982), Delrer puzlishing,
Inc., Albany, NY.

Kazanas, et. al., Basic Manufacturing Processes, (1981), Gregg Divn.,
McGraw-Hill Book Co., New YOrK.

Thode, Bradley R., Material Proceseing, (1982), Deimar Publishing, Inc.,
Albany, NY.

Wright, R. Thomas, Explorinc Manufacturing, (1985), Goocheart-Willcox Co.,
Inc., South Hollang, L.

Wricht, R. Thomas, Manufacturing: Material Processing, Management, Cereer,
(1976), Goodheart-wWillcox Co., Inc., South Holland; IL.

publications:

Manufacturing Forurm, Department of Industry and Technology, Ball State
University, Muncie, IN 47306.

Tne Technology Teacher, 1°1¢ Association Dr., Reston, VA 22091.
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INTRODUCTION TO MANUFACTURING

MODULE: 3 : Parts Manufacturing Processes

LENGTH: 15 DAYS Manufacturing CIUSTER

The next two modules deal with the subject of secondary processing. By
definition, secondary processes change industrial materials into finished
goods. There are six secondary processes. They are casting/molding, forming,
separating, conditioning, assembly, and finishing. This module will focus on
casting/molding, forming and separating processes.

The casting and molding activities are designed to present the conceptual
structure for this process, and provide students with an opportunity to
complete selected casting and molding activities.

Casting ané molding is the manufacturing process in which a material is rale
liguig, then introduced into a prepared mold of proper design where the
material is caused to solidify before being extracted.

All casting and molding processes involve a five-step sequence:

1. a permanent or expandable mold is prepared

-

2. the material is prepareé by melting, dissolving/suspending, or aééing
agents to liquids

3. the material is introduced into the cavity using gravity (casting) or
other forces (molding), i.e., vacuum, pressure, Or explosion

4. the material is caused to solidify by cooling/freezing, drying, or
chemiczl actien

5. the product is extracted by either destroying the mold, or, opening the
mold ané extrac+tinc or ejecting the part.

Forming processes change the size and shape, but not the material volune, <f &
part by the application of a force above the yield point ané below the
fracture point. There are three common factors to all forminc processes.
These factars are:

1. material preparation examples would be hot and cold
2. the shaping device is used

3. there is a method of applying a force; most common techniques are
hammers, presses, draw bench, and rolling mills.

Separating processes include processes which remove excess material tO change
the desired size, shape, and/or.surface finish of a part.

34
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INTRODUCTION - Contirmed

There are three major groups:

1. machining—removing the excess material from a part in the form of chipe
or particles

2. shearing—fracturing away the excess material using opposing edges
3. nontraditional—processes not using the conventional wedge cutting tool.
Every separating process has three essential elements:

1. a tool or cutting element (single or multiple point tools, nontraditional,
and flame cutting) is always used

2. there is motior (cutting and/or feed) between the work and the cutting
element

3. the tool and the work are clamped or held (i.e., centers, chucks, or
clamps) in position.

Selected separation processes include:
Machining:
1. turning machines—rotate the work against a tool ‘

2. milling and sawing machines—tool rotates as the work moves towari the
cutter

3. drilling machines—-rotate a pointed tool to create a hole

4. planning and shaping machines—a single point cutter is used to remcve =
continuous chip

5. grinding and abrasive machines——randomly arranges particles bondel
together which rotates to remove siiall particles from the base materizl.

Shearing:

1. blanking

2. piercing

3. notching.
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Nontraditional:

1. laser

2. electrical discharge machine

3. high pressure water.

Lakoratory activities reinforce concepts learned in the classroom. When
developing activities for this module, use a variety of materials (metzls,

ceramics, plastics, etc.). Use small group participation in the laboratcr:.
Product used in this module will be further processed in the other modules.
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OBJECTIVES

Upon corpleting this learning module, each student shoulé be &iie i<

®

1. Define and describe the secondary processes of casting, molding, ferming,
ané seprrating.

2. List and describe the basic principles of casting, molding, forming, a~d
separating.

3. Idenq“ selected consumer and industrial goods and products which are
anufactured using casting, molding, forming, and separating processes.

4. Transfer knowledge gained from other classes or learning situatiors anc
aprly that knowledge to the activities.

5. Gzin skills when using tools and/or machinery related to the activitie
6. Exhibit good work habits, respect for and cooperation with associates.

7. 1ldentify career paths for a selected career field in materials ané
processes technology.
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ACTIVITY

Review secondary processes and introduce casting and molding
processes and their applicable principles. Demonstrate a casting
and/or molding process to reinforce the applicable principles.

Continue the discussion of secondary processes. Focus on molding
processes and their applicable principles. Demonstrate a molding
process to reinforce the applicable principles.

Students should review laboratory procedures, gather necessary
materials and equipment, and perform laboratory activities which
reinforce the principles of casting and molding processes.

ntinue the discussion of secondary processes. Discuss forming
processes and their applicable principles. Demonstrate a forminc
process to reinforce the applicable principles.

Students should review laboratory procedures, gather necessary
materials and equipment, and perform laboratory activities which
reinforce the principles of forming processes.

Continue the discussion of secondary processes. Discuss separztlorn
processes and their applicable principles. Demonstrate sepzration

processes to reinforce the applicable principles.

Cortinue demonstrations of separation processes. Students shoula

review laboratory procedures, gather necessary materials anc

equipment, and perform laboratory activities which reinforce the
rinciples of separation processes.

Review and discuss the concepts and processes utilized and discus
during this module.
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PRESENTING THE MODULE

[

a
ACTIVITY
i ALT 2

Before you introduce this module: develop or update your Q& lr
lesson plans, generate handouts, collect examples, select med:ia anc
materials necessary tO SUPPOrt your instructicn, and determine
activities capable of supporting the module content.

Read several teacher resources and the student textbook. Some
suggested readings are:

Basic Menufacturing Processes: pp. 93-253
Exclorinc Manufacturing: pp. 69-100

Intro to Manufacturing: pp. 55-118

Menufacturing (Fales): pp. 47-49; 369-387; 308-337
Manufactunng (Wright): pp. 35-64

aterial Processing: pp. 87-132.

Also, keep current with other sources of information, such as
magazines, professional publications, professional meetincs, and
other local school systems.

Develop meaningful activities and experiences which will support the
concepts of this module. An activity should not be lengthy, bat a
variety of activities should be presented to the students. Pregars
activity sheets to facilitate better learning.

Obtain and/or prepare materials fc~ selected classroom and
laboratory activities.

Remember, this is a curriculum guide. Some modifications will oe
necesszry to meet yoar specific needs. You should evalaate and
updaze activities and instructicnal materials constantly.

Prepare a daily lesson plan which will review manufactarins
processes, introduce the secondary processes of casting and molding,

their apglicable principles, and present a demonstraticr cia
caszing and/or molding process to reinforce those principles.

Major points to be identified during the lesson incluge:

1. Manufacturing processes convert the form of materials to c
industrial and consumer products. It should be pointed 0.t
these produccs are produced at one location for use or
consumption at another.

2. During discussion the teacher can point out that the clothes Uic
students are wearing, the chairs they are sitting in, the qocre
to the room, the transportatian vehicle that brought them t¢
school, possibly the food they had for breakfast or lunch, ecc.
were all manufactured.

19
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PRESENTING THE MODULE - Contimed

4.

7

9.

ACTIVITY

When presenting the principles and/or concegts of manofactaring
processes (material conversion), it is often helpful to look at
the system(s) involved in the conversicn process. When

analyzing these systems, the teacher should point out that esch

system consists of an input, process, and output.

The inputs of a material conversion system include materials,
energy, and information. The process utilizes these inputs and
converts the materials by changing their shape, compositicr,
and/or combinations.

Have the students identify several processes and then examine
their inputs/processes/outputs.

Manufacturing processes are used to convert engineering
materials into industrial and consumer products. These
processes, often referred to as secondary operations, produce
parts, subassemblies, or final assemblies (products).
Introduce secondary casting processes and identify several
industrial examples. In a discussion of the identified
processes the teacher should describe how the definition
reflects the five casting principles of:

a. preparing the material

t. preparing the cavity (mold)
c. introducing the material

. solidifying the material

e. extracting the material.

The identified processes should also be expanded upon by
describing the purposes, products, and principles of each.

Wnen demonstrating identified casting processes, it is impcrianc
that the casting principles be emphasized because of their
ability to transfer and support future learning.

Discuss these principles with the students and use them to
describe other casting processes or laboratory activities.

2 Prepare a daily lesson plan that will introduce molding processes,
their applicable principles, sample products, and present a
demanstration of molding processes to reinforce these principles.
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Majer points to'be identified during the lesson include: Q

1,

7.

Manufacturing processes convert the form of materials tO proc.cs
industrial and consumer products. It should be pointeé oot this
these products are produced at one location for use or
consumption at another.

Have the students identify products which are manufacturec usi-:
melding processes.

Although, casting and molding processes both have the sars
material conversion principles, the state of the material cur:i-:
shaping {plastic not liquid) may justify a separate definitic.
and a description of the processes unique to molding processes.

I1dentify and describe five molding processes which are cornonl:,
but not exclusively, used in the plastics industry. Wwhen
discussing and describing these processes: injectiorn moléing,
blo~ molding, extrusion, compression molding, and rotationz.
molding, the teacher should emphasize how the material is
prepared, the type and characteristics of the mold and cavity,
how tre material is introduced into the cavity, the technigue
uses to solidify the material, and process used to extract par:
of the product.

Demonstrate selected molding laboratory activities. .
when demonstrating casting/molding processes it is impertant

that the principles be emphasized because of their ability t=2
transfer and support future learning.

Discuss these princ.ples with the students and use ther tc
describe other molding processes or laboratory activities,

Remermber to develop activity description and analysis sheeis,
picture-pack manuals, or any other type or instructionzl rmeter:z. t<
help students with the activities and/or concepts. Parke's profectis
and the table top foundry have manuals included.

Some sample casting and molding activities to be considered are:

1,

casting a sand candle




2. petrobond sand casting a metal object use a “table-too" foundry
unit. ( Each unit has supplies for four students.) Petroboné
must be ordered separately.

3. casting a candle using a permanent plastic or metal mold:
Parke's candleholder project has a section where a candle 1s
cast using a metal mold.

4. injection molder with molds. This is a mold which makes &
handle for a small phillips or standard bladed screwdriver.

5. rotaticnal molder with molds

6. dip casting coin purses

7. slush casting football tees or door stops
8. slip casting a ceranic object

9. casting a plaster object

10. Parke's screwdriver project uses a handle mold to cast a
water extended polyester handle.

‘ Product list here might be used in combination with other modules.
txamples: You must first make the screwdriver blade (Parke's) us:ing
<rop forging (forming), grinding (separaticn), etc.,...before
casting the handle. (NOTE: Do not use the same activities which
will be used 1n the Manufacturing Materials and Processes Course)

Stress all safety precautims,

Have the students fill out an activity analysis sheet for at least
one of the casting/molding laboratory activities that they
completed.

3-5 Review or denmonstrate casting/molding activities, stressing safs::
at all times.

Hand out materials and activity sheets.

Supervise laboratory activities.

Finish and collect all casting and molding activities.
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ACTIVITY

Prepa. a dally lesson plan which will introduce the forming
processes, their applicable principles, sample products, and presenc
a demonstration of forming processes to reinforce these princigies.

Major points to be identified during the lessan include:

1. Manufacturing processe convert the form of materials to procace
industrial and consur . products. It should be pointed oat thet
these products are produced at one location for use or
consumption at andther.

2. Have the students identify products which are manufcctured usivic
forming processes.

3. Similar to casting and molding, forming processes chnange tne
shape of a material, but not its volume (contour change).
However, forming processes depend upon a material’'s ductility t
change the shape of the material by the appl.ication of force
between the material's yield and fracture points.

4. During a discussion of forming principles, use exarples to
introduce each principle and the identified variables of eacr.
These principles inclugde:

a. Material preparation includes hot, cold, and other
techniques. "“Hot" includes all forming processes done &t
elevated temperatures. "Cold" includes all forming
processes done at room temperature. "Other" 1inciudes
technigques of material preparation such as surface costirncs
for lubricztion or release purposes.

t. Snaping or contouring devices include open, closed, mztel,
and one piece dies, and roll forming. "Open Die" formins
processes are the simplest form of a shaping device. ©Dur

discussion, provade examples of forming processes, oChoe

Smith Forging, that use open, basically flat, die surfaces.

5. Die sets include "closed" and "-~%ed" dies.
6. Discussion Jf these contouring devices should focus on exariiszs
of parts c¢ products that are produced using drop and press

forging.

"One piece" shaping devices typically draw a material over tic
die. Typical parts produced using this process include pcis
pans, autamotive body parts, metal spinning, and thermoforrins.
Extrusion processes also use a one pléce die. However, 1insteé:z:

-
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‘ DAY ACTIVITY

of drawing the material over the die, the material is pushel
throuch the one piece die.

“Roll" forming processes convert materials by rolling the
material between rotating smooth or shaped rollers., Pipe, "I"
beam, and curved members, such as storace tanks, are all
manufactured by rolling.
Tnere are two basic types of "Contouring Force" in a forrminc
prxess. One is dyramic (hammering) and the other is static
(pressing). 1In both, the material is shaped by applying force
to the material between the materials yield and fracture points.
7. Demonstrate selected forming laboratory activities.
8. When demonstrating forming processes, it is important that the
principles be emphasized because of their ability to transfer
and support future learning.

9. Discuss these principles with the students and use them to
describe other forming processes or laboratory activities.

7-© Develop and deronstrate forming activities.
. ‘ Some sample forming activities are as follows:
1. P>vke's screwdriver project: drop forging blade
2. @ or theilioicrmer

2, 1. se's candle holder project: explosion form copper part and
metal spinning aluminum part

4. 'hyéro forming Parke's candle holder

5. small sheet metal prcduct

6. wrought iron tending, roll forming.

These are some ideas. Use your ideas to create new and better
ideas. Some of these products carry over to other modules or
activities.

Stress all safety precauvt’ms.

Hand out materials and activity sheets.




PRESENTING THE MOOULE - Contimued

DAY ACTIVITY

=

Supervise all laboratory activities.
Finish and collect all forming products.

(NOTE: Do not use the same activities that will be used in the
Manufacturing Materials and Processes course.)

Have the studznts fill out an activity analysis sheet for at leas:
one of the rorming laboratory activities that they have cormzietel.

10 Prepare a daily lesson plan that will introduce the separaticr.
processes, their applicable principles, sample products, ané present
a demonstration of separation processes to reinforce these
principles.

Major points to be identified during the lesson include:

1. Mzanufacturing processes oonvert the form of materials to produce
industrial and consumer products. It should be pointed out tnac
these products are produced at one location for use or
consumption at another.

Z. Have the students identify products which are manufacturel using
separation processes.

3. Introduce and describe separation processes.

4. Describe the five principles of & separation process. Trness
principles include the type(s) of separation process, cutiing
element, coolant, cutting element or material support, and
catting element or material motion. During the discussion cf
tne separation principles, separation processes shocld be
identified and used to introduce and provide examples of ezc-.
principle and the identified variable(s) of zach.

a. Types of separation include shearing (sheet metal shezr,
scissors, knife), machining (milling, sawing,
drilling, abrading), and non-traditional {etching,
laser, EDM, electron beam). Closely related to, and
associated with the types of separation processes, is tne
description of the cutting elements: single point, maltizl
point, and other medium.

M

t. During the discussion of the separation principles, the
importance of the coolant and cutting element and/or
material support should not be overlooked. 1In many
processes the coolant may be as simple as the atmosphere
surrounding the tool and material being separated, Cr, as
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PRESENTING THE MODULE - Continued

11-14

15

ACTIVITY

sophisticated as a filtered recirculating liquid coolant
system. Qutting element support (chuck, collet, nut, pin
and material support (mechanical and pneumatic clamps,
hold downs, magnetic chucks) are important principles

to be considered when planning and developing an
understanding of a separation process.

c. Cutting element or material moticns include inline
reciprecating, and circular motions.

5. Demonstrate selected separation laboratory activities.

6. Wnen demonstrating separation processes, it is importart that
the principles be emphasized because of their ability to
transfer and support future learning.

7. Discuss these principles with the students and use then to
describe other separation processes or laboratory activities.

Demonstrate the basic machines they will be using in the activiti
Examples: drill press, band saw, etc.

Discuss and stress proper procedures and safety.

pemonstrate adéitional types of separating practices when needec.
Hand out activity sheets.

Supervise laboratory activities.

Collect products.

During all demonstrations and laboratory activities, students
should:

1. observe demonstraticns and record procedural and saiety
information

2. participate in laboratary activities
3. complete an analysis sheet

4. follow all safety procedures.

)

es.

Review and discuss the concepts and processes utilized ané discussel

during the module.
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APPENDIX

instructional Materials:

1. Teacher-developed and/or commercially available transparencies/slides '1¢
o or video films/filmstrips/charts, describing separating and its
essentials. Some sample sources are:

a. Modern Taiking Picture Service
b. Manufacturing Forun

c. DCA Educe..orail Products, Inc.
d. Creative Learning Systems, Inc.

2. Developed cr upcated instructor's daily lessor: plans.

3. Course syllabus.

4. Handouts and activity sheets on:

a. describing the process of separation

b. description ané analysis sheets far separating activities

c. describing the process of forming

d. descriptions and analyzing forms for forming activities
e. descririnc casting and molding
£. describinc and analyzing casting and molding activities.

Special Equipment and Supplies:

1. thermoformer (vacuur former)

2. hycdraalic press

3. explosion former (Parke's)*

4. hydroformer (Parke's)*

5. drop forge (Parke's)*

6. purple load Ran-Set Charges

7. oxygen and acetylene torch
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8. metal spinning fixture (Parke's)* for wood or metal lathe
9. electric hot plate
10. metal (Parke's* Adventure Products) or plastic permanent candle molds
11. injection moider and molds
12. rotational molder and molds
13, parke's* screwdriver r2id for casting water extended polyester
14. tebletor foundry with petrobond sand
15. slip casting molds
16. plaster casting molds
17. sand for casting sand candles (nonpermanent mold)
18. molds for making paper weights using clear acrylic resins
19. blanking die for Parke's* product
20. safety equipment necessary for dbserving and performing activities.
* Nelso. L. Parke
a75 Soath Devonshire
Springfield, MO 65802
Textbock Resources:

Fales, James, et. al., (1980), Manufacturing, A Basic Tert for Industrial
Arts, Bloomington, IL, McKnight & McKmight Publishing Co.

Jarbro, Denald J., (1982), Introduction to Manufacturing, Albany, XY, Delmar
Publishing, Inc.

Kazanas, et. al., (1981), Basic Manufacturing Processes, New York, Gregs
Division/McGraw-Hill Book Co. \

Thode, Bradley R., (1982), Material Processing, Albany, NY, Delmar Publishers.

Wright, R. Thomas, (1985), Exploring Manufacturing, South Holland, 1L,
Goodheart-Willeox Co., Inc.

Wright, R. Thomas, (197€), Manufacturing: Material Prccessing, Management,

Career, South Holland, 1L, Goodneart-Willcox Co., Inc.




APPEDIX - Contirmed

- -

Publications:

Manufacturinc Forur, Department of Industry and Techmology, Ball State
Umiversity, Mancie, IN 47306. -

The Technology Teacher, 1919 Asscciation Drive, Reston, VA 22091.
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TEXTBOOKS

Fales, James, et. al., (1980), Manufacturing: A Basic Text for Industrial
Arts, Peoria, 1l.,, Bennett & McKnight Publishing Co., (Textboox ~nd Teacher's
Guide): pp. 47-49, 308-337, 369-387.

Wright, R. Thomas, (1985), Exploring Manufacturing, South Holland, IL,
Goodheart-Willoox Co., (Textbook, Teacher's Guide, Student Manual, and
Activity Sheets): pp. 69-100.
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Jambro, Denzlé J., (1982), Introduction to Manufacturing, Albany, NY, Delmar
Publ:ishing Co.

Kazanas, et. al., (1981), Basic Manufacturing Processes, New York, McGraw Hill
Book Co.

Wraght, R. Thamas, (1967), Processes of Manufacturing, South Holland, IL,
Goodheart-Wiiloox Co.




INTRODUCTIQN TO MANUFACTURING

MODULE: 4 ¢ Parts ané Product Completicn Processes

LENGTH: 9 DAYS Manufacturing CLUSTER

Module #3 focused on the secondary processes used to manufacture parts
(casting, molding, forming, and assembly). This module will focus on the
secondary processes used to complete parts and products (conditioning,
assembly, >=d finishing).

Conditioning processes change the mechanical or physical properties of &

material. These changes are caused by a change of the internal s:zructure cI =
material.

There are three main reasons why a manufacturing industry would change

material characteristics. They are to improve machiring and forming

capabilities, remove internal stress, and impart desired properties of & Dpart.
Assembly processes are used to semi or permanently join (assemble) two Or more
materials or parts together. This module introduces assembly processes anc
ident1fies four basic technigues to assemble materials.

1. mixinc

Z. Weaving

3. magnetic fields .

4, joining.

Discussiar should focus on each of the technigues and the three joining
methods:

1. adnesion

2. cochesion

3. mechaniczl.

Finishing 1s a surface treatment which protects and/or decorates a materia..
Our environment has put great demands on improving and perfecting finishes.

Acid rain, temperature change, moisture content, and insects tend tc shorten
the life expcctancy of many of our materials.

We also live in a world of fads and bright colors. The consumer demands not
only beauty of the finish in a product, but quality of the applicatiorn.
Finishing 1nvolves three basic steps. First, picking the correct type ci
finishinc material; second, preparing the part to accept the finish; finzily,
applying the finish.




INTRODUCTION - Contimued

Ccnverted finishes and surface coatings are the two major classes of finishes.
Converted finishes change the molecular structure of the swface to make a
protective layer. Examples would be anodizing, oxidizing, and phosphating.
Surface coatings, when applied, form & protective layer over the part.
Examples of these are organic coatings (paints or lacquers) and inorganic
coatings (galvanizing).

Industry has two basic methods of preparing the parts for finish. Mechanica_
cleaning requires abrasive, wire brushes, or metal shots to remove dirt anc
roughness. Chemical cleaning uses liguids or vapors to remove dirt and
grease.

Brushing, rolling, spraying, and dipping are all methods of applying finishes
to parts. To choose the right method involves evaluating the physical arez
and the type of finishing material.

Include many of these techniques in the laboratory activities. Remember
concepts learned in the classroom should be applied to the student's products.
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OBIECTIVES

——— e — T o

Upon completing this learning module, each student should be able to:
1. Define and describe the secondary processes of conditicning, asserlling,
and finishing.

2. List and describe the basic principles of conditioning, assenbling, and
finighing processes.

3. ldent‘fy selected consumer and industrial goods and products that are
manufactured using conditioning, assembling, and finishing processes.

4. Product products using selected conditioning, assembling, and firashing
processes.

5. Transfer knowledce gasned from other classes or learning situations anid
apply that knowledge to the activities.

6. Gain skills when using tools ard/or machinery related to the activities.

7. Exhibit good work habits, respect for, and cooperation with associates.

g. Ildentify career paths for a selected career field in materials and
processes technology’s
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ACTIVITY

Review secondary processes, introduce conditioning processes, and
their applicable principles. Demonstrate conditioning processes to
reinforce the applicable principles.

Continue demonstrations of conditioning processes. Students should
review laboratory procedures, gather necessary materials and
equipment, and perform laboratary activities which reinforce tre
principles of conditioning processes.

Continue the discussian of secondary processes. Discuss assestly
processes and their applicable principles. Demonstrate assembly
processes to reinforce the applicable principles.

Continue demonstrations of assembly processes. Students should
review laboratory procedures, gather necessary materials and
equipment, and perform laboratary activities which reinforce the
principles of assembly processes.

Continue the discussion of secondary processes. Discuss f{inishing
processes and their applicable principles. Demonstrate finisnhinc
processes to reinforce the applicable principles.

students should review laboratory procedures, gather necessary
materials and equipment, and perform laboratory activities which
reinforce the principles of finishing processes.

Review an@ discuss the concepts and processes utilized and discusses
during this module.
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ACTIVITY

Before you intr.duce’ this module, develop or update your Gaily
lesson plans, generate handouts, collect examples, select media and

terials necessary to support your instruction, and determine
activities capable of suppor ting the module content.

Read several teacher i“sources and the student textbook. Same
suggested readings are:

Basic Manufacturins Processes: Pp. 254~360
_______'—7—__—‘—

Exciorinc Manufacturinc: PpPE. 101=-12€
Manufacturing {Fales): pp. 45-51, 388-397, 334-357
Manufacturina (Wright:: pp. 65-86

Note: A bibliography is listed in the appendix.

Also, keep current with other sources of information such as
megazines, professional public .~ions, professional meetings, and
other local school systems.

Develop meaningful activities and experiences which will st ort the
concepts of this module. An activity should be lengthy, but a
variety of activities should be presented to the students. Prepare
activity sheets to facilitate better learning.

Obtain and/or prepare materials for selected classroom and
laboratory activities.

Remerber, this is a curriculum guide. Some modifications will be
necessary to meet your specific needs. You should evaluate and
update activities and instructional materials constantly.

Prepare a daily lesson plan which will introduce the conditioning
processes, their applicable principles, sample products, anc present
a demonstration of conditioning processes to reinforce these
principles.

Major p. ‘nts to be identified during the lesson include the
following: manufacturing processes convert the form of materials :c
prod.ce industrial and consumer products. It should be pointed oot
that these products are produced at one location for use or
consurption at another.

Discussion of conditioning principles should focus on:

1. the desired material characteristics or properties

5. material chemical, molecular, Or crystal structure to be
converted

ah
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PRESENTING THE MODULE - Contimnued

DAY ACTIVITY

‘ 3. conditioning material conversion process utilized

4., material characteristics or prci«-ties obtained.

During discussicn, examples, such as heat treating, firing,

polymerization, beaning, and magnetizing, should be iwed, as well as

the appropriate principles used to describe and provide examples oOr
conditioning processes.

Demonstrate several types of conditicning activities. Paris enl

products produced in previous modules shoald be conditioned in tois

module.

Some examples are:

1. Parke's Screwdriver-=-hardening of the blade, tempering of tne
blade, adding the catalyst to the wa.ar to extend polyester
resin

2. bisque firing a slip cast product

3. chemical reaction during the setting of plaster

4. heating of the plastic during rotatimal molding, injecticn
molding, and vacuum forming

. 5. work hardening of aluminum during spinning (Parke's candle
holder project).

Discuss proper procedures and safety.

Have thne students identify products that are manufactured using
cenditioning processes.

Note: Do not use the same activities that will be used 1n the
Manufacturing Materials and Processes course.

2-3 Review or demonstrate conditianirg practices.
Stress safety procedures.
Hand out activity sheets and laboratory materials.

Supervise all laboratory activities.

Collect all conditioned products and analysis sheets.




PRESENTING THE MODULE - Contimued

DAY

4

' ACTIVITY

Prepare a daily lesson plan that will introduce assexbly processes,
their applicable principles, sample products, and present
demonstration of assenbly processes to reinforce these principles.

Major points to te identified durirg the lesson include:

1. Manufacturing processes convert the form of materials to produce
industrial and consumer products. It should be pointed cut that
these products are produced at one location for use or
consamption at another.

5. Have the students identify products which are manufactured using
assembly processes.

3. Introduce and describe assembly processes. Discuss how assertly
processes are used to semi oOr permanently join (assemble) twc
or more materials of parts together. Identify the four basic
techniques to assemble materials—mixing, weaving, magnetic
fields, and joining. Discussion should focus on each of the
techniques and the three joining methods~—adhesion, cohesion,

and mechanical.

4. Have students identify processes that are representative cf eac”.
tec:hniqueo

5. Discussion of assembly processes should also include a
discussion of co~curing processes. Co-curing is used to adl &
property or characteristic to a base material(s) by permanenciy
bonding a secondary material to it. Examples of co~curec
meterials include: steel belting in automobile tires, giass
fiver in fiberglass, and reinforcing rcds in concrete. It
should be pointed out that there is no fusion between that bes
and secondary materials. The secandary material is cured ir
the base material.

1§}

Demonstrate assembling practices and techniques with emphas:s o
safety.

Just like the other modules, products in this module may have bee~
started in other modules. Some examples are:

1. Pop riveting——candle holder pieces together.

2. Asserble the barbecue spatula. joring Manufacturing activity
on p. 26 (Teacher's Guide); uses SCrews and pop rivets.
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‘ PRESENTING THE MODULE - Contimued

DAY

5-6

3.

4.

5.

ACTIVITY

Assemble the ecology box key holder. Exploring Manufacturing
activity on p. 27 (Teacher's Guide). Uses uphiolstery tacks.

A small sheet metal tray which uses spot welding and soldering
or pop rivets.

Any products you can design using various forms of assembly.
Products do not need to be large in size.

Select activities that utilize a varicty of materials and processes.

Review or Jemonstrate assembly practices and safety.

Hand out laboratory material and/or activity analysis sheets.

Assist and supervise laboratory activities.

Collect products and analysis sheets.

Prepare a daily lesson plan that will introduce finishing processes,
their applicable principles, sample products, and present a
demonstration of finishing processes to reinforce these principles.

Major points to be identified during the lesson include:

1.

3.

Manufacturing processes convert the form of materials to produce
industrial and consumer products. It should be pointed ouat that
these products are produced at one location for use or
consumption at another.

Have the students identify products that are manufactured using
finishing processes.

Introduce and describe finishing processes. Discuss how
finishing processes are used to protect, decorate, and/or chance
the functicn of a material by coating or converting the
material's surface. {(Note: This definition not only includes
the common purposes of “protect and decorate,” but also includes
a newly recognized purpose of "function." As material
conversion processes become more sophisticated, it is necessar;
to change the function of a materials surface, such as making a
wood surface a conductor prior to electrostatic spraying.

Thus we find that finishes are applied to a material not just
for the purpose of protecting of decorating, but to change a
material property or characteristic.)

h8
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PRESENTING THE MODULE - Continued ‘I’
4. Discussion of finishing principles should focus on:

a. how finishing materials are selected and the two major
techniques of finishing (coating and conversion)

b. how the materials are prepared for finishing (mechanical
and chemical)

c. how finishing materials are applied (spraying, dipping,
plating, rolling, brushing, and pouring).

During discussion, examples of each principle should be
provided.

List and explain the basic steps involving finishing.
1. Picking a finishing material.
a. converted finishes--anodizing, oxidizing, phosphating

b. surface coatings——organic (paints and lacguer), Inorganic
(i.e., galvanizing). ’ .

2. Preparing the part to accept the finishing.
a. mechanical cleaning (i.e., abrasives)
b. chemical cleaning (i.e., liquid or vapor).
3. Applying the finish.
a. applying conversion finishes (i.e., oxide coating)

b. aaplying surface coatings--brushing, rolling, spraying,
dipping, and electroplating.

Demonstrate several types of finishing practices. Here are some
examples:

1. Have students bring in a pair of pliers, or some other type ci

setal handled tool, which cAn be dipped in a plastisol to coat
the handles.
Apply a coating of jellied stain to Parke's screwdriver.

Stain a wocad product.



PRESENTING THE MODULE - Continued

ACTIVITY
4, Prime and finish coat a metal product.
5. Glaze a ceramic product.
6. Any other product you can develop..
Stress safety procedures.

Review and demonstrate finishing practices and techniques. Stress
safety procedures.

Hand out laboratory materials and analysis sheets.

Assist students and supervise laboratory activities.

Collect products and analysis sheets at the end of the third day.
During all demonstrations and laboratory activities students should:

1. Observe demonstrations and record procedural and safety
information.

2. Complete activities and analysis sheets.

Review and discuss the concepts and processes utilized ané discussed
during this module.
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Instructional Materials:

-

1. Teacher developed and/cr commercially available transparencies/slides/l¢
mn or video films/filmstrips/charts, describing the process of finishing
and basic steps involved in all finishing practices. Some sample sources
include:

a. Modern Talking Picture Service
b. Manufacturing Forum
c. DCA Educaticnal Products, Inc.
d. Creative learning Systems, Inc.
Developed or updated instructor's daily lesson plans.
Course syllabus.
Handouts and activity sheets on:
a. describing the .process of finishing
descriptions and analysis sheets for the activities
describing the process of conditicning
descriptions and analysis sheet for the activities
describing the process of assenbly
descriptions and analysié forms for the activities.
Special Equipment and Supplies:
1. small oven for tempering

2. oxygen and acetylene torch

3. a small drill stand for a 3/8" electric hand drill, aids in mixing water
extended polyester

4. safety equipment necessary far cbserving and performing activities.
Textbook Resources:

Fales, James, et.al., Manufacturing, A Basic Text for Industrial Arts,
McKnignt & McKnight Publishing Co., Bloomington, IL, (1980;.
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Jambro, Donald J., Introduction to Manufacturing, Delmar Publishing, Inc.,
Albany, Ny, (1982).

Kazanas, et.al., Basic Manufacturing Processes, Gregg Division/McGraw=-Hill
Book Co., New York, (1961).

Thode, Bradley R., Material Processing, Delmar Publishers, Inc., Albany, NY,
(1982). .

Wright, R. Thomas, loring Manufacturing, Goodheart-Willcox Co., Inc., South
Holland, IL, (1983).

wright, R. Thomas, Manufacturing: Material Processing, Management, Career,
Goodneart-Wi1llcox Co., Inc., South Holland, IL, (1985).

Publications:

Manufacturing Forum, Department of Industry and Technology, Ball State
University, Muncie, IN 47306.

The Technoloay Teacher, 1919 Association Drive, Reston, VA 22091.
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INTRODUCTION TO MANUFACTURING

MODULE: 5 : Organizing, Financing, and Managing an Enterprise

LENGTH: 5 DAYS Manufacturing CLUSTER

A successful manufacturing enterprise must be able to maintain two types of
processing which are material processing and management technology. Neither
cne can operate efficiently without the other. Management coordinates all
the inputs (pecple, machines, materials, money, methods, and market) of a
manufacturing system. The main gozl of an enterprise is profit. The better
material and management techniques mean better profit.

Management has four functions to perform. They are as follows:
1. planning—setting goals and courses of action to be followed.
2. organizing-—-dividing task into jobs and establishing lines of authority.

3. directing—assigning employees to jobs and encouraging them to complete
their work efficiently.

4. Oontrolling——comparing results of employees' work with company plan.

I1f those four functions sound familiar, they should. Teachers are managers.
Everyday, we perform these functions with our scnool systems and students. |
levels of authority are also very familiar to organizations. There have to be
lines of communications, but only managers can make the lines effective.
Discuss with your students the levels of authority at your school and business
(stockholders, board of directors, president, vice-presidents, plant managers,
department heads, supervisors, workers).

A manufaccuring enterprise has five managed areas of activity. These areas
move a praduct from concepticn (idea) to completion (finished good). They are:
1. research and development—discovers, develops, and specifies new and

improved products.

2. production—engineers manufacturing facilities and praducts te the
company's quality standards.

3. marketing—identifies the people who will buy the products. Then
marketing promotes, sells, and distributes it to them.

4. industrial relations—operates programs to find and train the company worx
force. It also promotes that which makes the public and workers feel good
about the company.

5. financial affairs—raises and controls the company's money.
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INTRODUCTION TO MANUFACTURING - Continued

There are three types of ownership. Each one has its advantages and
disadvantages. The three types are:

1. Proprietorship—business owned by cne persn.

2. Partnership—an associatim of two or more people to operate a legal
business.

3. Corparation—legally created business unit owned by stockholders.

Several procedures must e done to form a corporation, such as articles of
incorporation, carporate charter, and by-law. and developing a management
structure.

Campany management must have money to operate. Three sources for capital are
available to companies:

1. Borrowing from a financial institutien.
2. Plowbacks, which are portions of profit put back into the company.
3. Sell legal shares of the company (stocks).

The financial affairs area of management is in charge of raising and
controlling the money of the company. )

The company must determine financial needs, such as productian cost (materials
and tooling), marketing (advertising sales commissions, and packaging) and
other costs. Once that need is determined, a certain number of shares are
sold at a set price. Example: $100.00 (determined amount of financial need)
divided by 100 shares (set number of shares), equals $1.00 per share. Sales
of the stock shares will generate the money needed to produce the products.
Stress to the students that their money plus a dividend (amount over the price
per share) will be returned to them, if they produce a good praduct, eliminate
waste, and sell all of the inventory. Dividend amounts vary with the amount
of profit made. Be sure to clear stock sales with the schcol administrators.

Managers must control the company's money. Each transaction should be
recorded. Income and expenses are entered into company ledgers. All monetar:
transactions should be documented. Keep an accurate record of who was
involved (vendor, customer, sales person, stockholder), the date, and the
amount. Always make two copies of records, and you should keep the original.

Students should now start thinking of their class as a company. Role-playinc
is an important element in being a successful company. Students should become
aware that each position in the company is important.




OBJECTIVES

ll
2.
3.

4.

5.
6.
7.

8.

9.

Upon completing this learning module, each student should be able to:

Define management.
List and describe the functins of management.
List and describe the duties of the common levels of management authority.

List and describe the five major managed areas of activity commonly found
in a manufacturing enterprise.

List and discuss the common forms of ownership.

Discuss the steps in forming a corporatieon.

Define and describe the functions of financial affairs.

Discuss techniques used to determine the financial needs of a company.
Discuss the major sources of financing for a corporatimn.

List the three types of financial records maintained by a company.
List and describe the major types of budgets used by a company.
Describe general accounting records. )

Describe the use of cost accounting.
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ACTIVITY

4
—————

Introduce, give examples of, and discuss management systems.
Discuss the seven essentials to successful manufacturing.

Introduce and discuss manufacturing organization structures and
charts. Develop an crganization structure for the student

enterprise and h ce employes.

Introduce and discuss the methods of financing an enterprise.
Determine number and price of stock.

Discuss the types and need for financial records and statements.
Start a general ledger.

Maintain production costs and marketing records.
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PRESENTING THE MODULE

DAY ACTIVITY

0 Before you introduce this medule, develop cr update your daily
lesson plans, generate handouts, collect examples, select media and
materials necessary to support your instruction, and determine
activities capable of supporting the module content.

Read several teacher resources and the student textbook. Some
suogested readings are:

Basic Manufacturing, pp. 118-129, 18-29
Exploring Manu?acturing, pp. 127-142, 241-246
Intro to Manufacturing, pp. 244-262, 203-213
Manufacturing (Fales), pp. 134-136, 104-116

Manufacturina (Wright), pp. 177-188, 217-228, 87-124.

Note: A bibliography is listed in the appendix.

Also, keep current with other sources of information, such as
magazines, professional publications, professional meetings, and
other local school systems.

Develop meaningful activities and experiences which will support the
concepts of this module. An activity should not be lenjthy, but a
variety of activities should be presented to the students. Prepare
activity sheets to facilitate better learning.

Obtain and/or prepare materials for selected classroom and/or
laboratory activities.

Remember, this is a curriculum guide. Some modifications will be
necessary to meet your specific needs. You should evaluate and
update activities and instructicnal materials constantly.

1 Discuss and define management. All production systems have two
types of processing. The first type was covered in Modules 2
through 9, Material Processing. The second type is the Process o
Management. Management is an ongoing process, which has four
distinct functions. They are:

1. plamning—setting goals and course of action to be followed.

2. arganizing—dividing tasks into jobs and establishing line of
authority.

3, divecting—assigning employees to jobs and encouraging ther to
complete their work.

4. ocontrolling——comparing the results of employees' work with the
company plan.




Discuss the seven essentials to a successful manufacturing effort
(pecple, machines, materials, —cney, management, methods, and
markets).

Discuss the levels of authority (stockholder to worker).

Students should:

Relate management concepts to life situations, such as a father or
mother is a vice president of a company.

Discuss changing management practice, such as improving workers'
self-worth.

Read and discuss "Ump's Fwat" activity ¢~ develop a management
plan activity.

Discuss the nz2ed for an organizaticnal structure.
Review a proposed organization chart and discuss hiring procedures.
Students should:

participate and develop ' :r own organization chart through
classroom interaction.

Apply for a positicn.

Discuss the ways of financing an enterprise.
1. equity finarcing (shareholder)

2. debt financing (borrowing w/ interest).

Show the 16 mm film, The Kinadom of Mocha, available from Modern
Talking Pictures and Public Service Indiana.

Discuss manufacturing cost of the selected product.
1. material cost

2. overhead

3. marketing cost

4. Jministration cost.

Set mumper of shares (usually 100) ar % p.ice per share.

Ge!




Students should:
Develop a manufacturing cost estimate.

Develop the cost per shire of stock.

Discuss types and need for financial records and statements.

1. budgets

2. general acoounts

3. const accounts.

Start selling shares of stock. On the first day, allow an equal
number of shares per student, then, the next day allow students to
buy as many as possible (total limit 100). Keep stock szles to your

classroom students and their families.

Start a general ledger. it is important to keep all records and
receipts. The instructor should always keep the original.

Students should:

Participate in buying shares in the company.

Record on their general ledger any entries.

Day 3 actually carries over into production and marketing.
1. record all payments and keep receipts

2, purchase orders

3. ~llect money from sales

4. update (constantly) and complete general ledger
5. complete a summary financial record.

Students should:

Record general ledger entries.

Return sales receipts and money to the company.

Develop a summary financial record.
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APPENDIX

Instructional Materials:

1. Teacher developed and/or commercially available transparencies/slides/16
mm or video films/filmstrips/charts, describing management and the
organizing of an enterprise. Some sample sources are:

a. Moder. Talking Picture Service

b. Manufacturing Forum

c. DCA Educationmal Products, Inc.

d. Creative Learning Systems, Inc.
2. Developed or updated instructor's daily lesson plans.
3. Course syllatwus.

4, Handouts and activity sheets on:

a. the functions of management (planning, organizing, directing, and
controlling). Develop a management plan

b. organization chart for the classroom ‘
c. general ledger form
d. stock certificate form
e. stock purchase record form
f. sales record form
g. purchase order form.
Textbook Resources:

Fales, James, et.al.. “‘anufacturing, A Basic Text for Industrial Arts,
McKnight & McKnight ublishing Co., Bloomington, 1L, (1980).

Jambro, Donald J., Introduction to Manufacturing, Delmar Publishing Co., Inc.,
Albany, NY, (1982).

Kruppa, and Lindbeck, Basic Manufacturing, Bennett & McKnight Publishing Co..
Peoria, IL, (1985).

Wright, R. Thomas, Exploring Manufacturing, Goodheart-¥.llcox Co., Inc., South
Holland, IL, (1985).
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‘ APPENDIX - Contirued

Wright, R. Thomas, Manufacturing: Material Processing, Managenment, Career,
Goodheart-Willcox Co., Inc., South Holland, IL, (19/0).

Publicatians:

Manufacturing Forum, Department of Industry and Technology, Ball State
University, Muncie, IN 47306.

The Technoloay Teacher, 1919 Association Drive, Reston, VA 22091,

Ump's Fwat: An Annual Report for Young Pecple, Figgie Internaticonal, Inc.,
1000 Virginia Center Parkway, Richmand, VA 23295, (804) 264-5600.
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TEXTBOOKS

Fales, James, et.al., Manufacturing:;_ILBasic Text for Industrial Arts,
Bennett & McKnight Publishing Co., Peoria, IL, (1980), (Textboox and
Teacher's Guide): pp. 104-116, 134-136.

Wright, R. Thomas, loring Manufacturing, Goodheart-Willcox Co., South
Holland, IL, (1983), (Text ., 'Teac s Guice, Student Manual, and
Activity Sheets): pp. 127-142, 241-246.
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Albany, Ny, (1982).

Kazanas, et.al., Basic Manufacturing Processes, McGraw Hill Book Co., New
York, (1981).

Wright, R. Thomas, Processes of Manufacturing, Goodheart-Willcox Co., South
Holland, IL, (1987).
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INTRODUCTION TO MANUFACTURING

MODULE: 6 : Researching and Developing Products

LENGTH: 10 DAYS Manufacturing CLUSTER

Research and development is involved with converting ideas into specified
products. It involves determining product needs, generating product ideas,
refining and interpreting ideas, specifying product characteristics, anc
obtaining approval to produce developed products.

Campanies use two types of approaches in developing products. A production
approach is where a company develops a product, then, with the use of
advertising, convinces consumers that they need the product. The consumer
approach determines what the consumers want, then, they produce a product to
meet that need. Product ideas are generated by studying consumers,
competitors, and technological development.

The process of putting ideas onto paper is called ideation. When designing, 2
designer must keep three factors in mind. They design for function (purpose,
operation, safety), manufacture (can it be built), and selling (functia,
appearance, value). In this module, the students are going to become
designers. Each student will present an idea for a product to be
manufactured, to the ciass (board of directors). Fram those ideas, a few
(3-5) will be further developed and presented again for a final product
approval.

Designers must follow some basic steps in developing ideas. They are as
follows:

1. preliminary designs—thunbnail or rough sketches which are many in nuvber,
quickly done, and show few details. Sketching is an important and
creative element in product development.

2. refining designs—the designer selects and combines ideas from the
thumbnail sketches. The sketches are improved and details are addes.

3. preparing models~—mock-ups (appearance models) and prototypes {working
models) are made to visualize the product idea(s).

4. commmicating designs—-models and drawings (renderings—-coloied
pictorials) are gathered and organized to convey product ideas to
management .

5. obtaining approval for designs—formal presentations with all the product
information is presented to management for approval.
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INTRODUCTION - Contirued

After the final design is approved, the product 's detail must be specifiec.
Final preparation for a product is product engineering. Product engineers
specify product characteristics in three ways:

1. engineering drawings—examples are detail, assembly, and systems drawings.

2. bill of materials—a listing of parts, quantity needed, size of each part,
and the types of materials used.

3. specification sheets--special needs of the product and quality standards.

At the begirning of this module, there are many different types of product
ideas conceived by students. Be sure to set parameters (cost to make,
laboratory equipment, etc.) before they start their designs. This will
eliminate some problems in the future. Before designing, students should come
up with a statement of a problem which they are trying to solve. S5tress pride
and quality in work. At the completion of this module, your class will have a
product design ready for productian.




CBITECTIVES

Upon completing this learning module, each student should be able to:

1.
2.
3.
4.
S.

6.

7.

8.

Describe the two major approaches to product development.
Describe techniques used to identify and evaluate product needs.
Discuss the sources of product ideas.

Discuss designing for manufacture, function, and selling.
Describe the typical product design process.

List and describe the three main documents used to commnicate product
characteristics.

List and describe the three main types of drawings used to specify the
size and shape characteristics of a product.

Identify, develop, and communicate the specifications for a product.




10

‘4

——

Discuss developing products far productian. Identify and discuss
the production and consumer approaches to product development.

Establish product criteria and a company profile.

Discuss how industry designs products for production and demcnstrate
the basic principles of sketching. Develop thumbnail and refined
sketches.

Continue the development of proposed product sketches.

Conduct the first planning board activity.

Discuss and demonstrate the basic principles of engineering a
product.

Disciss and conduct laboratory activities which reinforce the
development of a bill of materials (for proposed products), cost
estimates, and other elements of the planning board process.

Conduct the second planning board activity.
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. PPESENTING THE MODULE

Y ACTIVITY
0 Before you introduce this module, develop or update your daily
lesson plans, generate handouts, collect examples, select media and
materials necessary to Support your instruction, and determine
activities capable of supporting the module content.

Read several teacher resources and the student textbook. Scme
suggested readings are:

Basic Manufacturing: pp. 30-41

Exploring Manufacturing: pp. 143-162

Intro. to Manufacturing: pp. 173-202
Manufacturing (Fales): pp. 69-102

Manufacturing (Wright): pp. 125-136.

Note: A bibpliography is listed in the appendix.

Also, keep current with other sources of information such as
magazines, professional publications, profescional meetings and
other local school systems.

Develop me..iingful activities and experiences which will support the

concepts of this module. An activity should not be lengthy, but &

variety of activities should be presented to the students. Prepare
. activity sheets to facilitate better learning.

Obtain and/or prepare materials for selected classroom and
laboratory activities.

Remember, this is a curriculum guide. Some modifications will e
necessary to meet your specific needs. You should evaluate anc
update activities and instructional materials constantly.

1 Discuss establishing product needs. There are two basic systems of
developing product ideas——production approach and consumer aperoach.

Take Home Assigment—Divide the class in half. One half of the

class will take consumer and the other half production. Each
student is to use a 14" x 18" posterboard and make a collage of

- -
|

pictures either showing consumer or production product ideas. IZezs
can come from newspapers, magazines, catalogs, etc.

Discuss the three sources of ideas:
1. Consumers—market survey and warranty card.
2. Competitors-~competitive analysis.

3. Techmological Developments—basic research.
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PRESENTING THE MODULE - Contimuved

ACTIVITY

Show a filmstrip which deals with the development of product ideas.
Example: “Developing Product Ideas," available through
Manufacturing Forum.

Discuss establishing product criteria/company profile.
Elements—type of market, type of products, sales volume, cost to
develop, financial resources available.

Show videotape “"For Years to Came," available through Modern Talking
Pictures.

Develop a company/product profile for the class. Examples-——numoer
to be made (50-100 products) and cost to make (no more than $2.0C) .

Have students develop a statement of a problem.

Students should discuss, develop, and record a product
criteria/company profile for the class.

Develop a statement of the design prcblem.
Discuss the process of designing.

1. Developing preliminary designs.

2. Refining designs.

3. Preparing models.

4. Communicating designs.

5. Obtaining approval for designs.
Demonstrate principles of sketching.

1. Thurmbnail or rough sketches.

2. Refine sketching.

Pass out 1/4 grid graph paper and allow students to make rough
sketches of product ideas.

Students should:

Participate in discussicn and demonstration.

Develop and prepare 10-15 rough sketches for product idea solutians.
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PRESENTING THE MODULE - Contimued

’ DAY ACTIVITY
4 Help students to change rough sketches into refined sketches.

Students should have a library of five to ten ideas. They will
reduce that library to their favorite solutiams.
Refined sketches should have details added and overall dimensians.
Discuss the use of the first planning board to evaluate product
ideas. Out of all of the product ideas, three to five will be
chosen to be developed further.
Students should:

Prepare refined sketches of three to four ideas, then select the
best solutions.

Prepare a cost estimate.
Participate in discussion about the first planning board.
5 Participate in first planning board.

1. 1If possible, arrange seats in a conference-like setting. (i.e.,

u-shaped).

‘ 2. Develop a product evaluation form. This helps students keep
track of product ideas.

3. Use an cpague projectoar for presenting ideas

4. Select three to five products to be further developed. Number
of ideas will depend on class size.

tudents should:
1. present their product ideas to the class
2. state the problems to be soived
3. snhow thumbnail sketches
4. show their refined designs.
Evaluate products in four categories
1. design and appearances

2. market
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PRESENTING THE MODULE - Continued
r -

DAY ACTIVITY

sm—n—— ————

3. production

4, financial.

Cast a vote for the best idea.
6-7 Discuss engineering products.

Specify products in three ways.

1. engineering drawings

2. bill of materials

3. specification sheets.

Demonstrate basic engineering drawings

1. detail drawings

2. assembly drawings

3. systems drawings.

Demnstrate a simple CAD system.

Discuss engineering tasks to be completed as a group oOr design team.
1. a new sketch of a product

2. ¢ :zail drawings and assembly (student could use a CAD systen)
3. a bill of material

4, cost estimate

5. market survey (50-100 taken)

6. a competitive study

7. make a prototype of the product idea.

Assign students to different design groups.

Students should:

Observe demonstrations of basic engineering drawing techniques and
practices. (Observe CAD system.)
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10

ACTIVITY
Record engineering task to be completed.
Participate in brainstarming final design ideas.

Present small group discussians about topics, such as bill of
materials, cost estimate, etc.

Supervise classroam and laboratory activities.

Participate in group and individual responsibilities:

1. final sketches (picteorial)

2. engineering drawings

3. building a prototype

4. bill of materials

5. cost estimate

6. market survey

7. competitive study

8. data summary sheet.,

Participate in small group meeting.

Follow all safety rules.

Participate in the second planning board for final product approval.
The design group will make their presentations. After all of the

present.ticns, students will vote for a final product idea.

Tne design group members will present their findings. ®veryone
should have a speaking part.

At the end of the day, all of the material will be turned intc the
instructor, along with a list of individual responsibilities.

The class, as a whole, will:
l. evaluate other product ideas

2. vote for best idea.

532379




APPENDIX

Instructional Materiais:

1. Teacher developed and/cr commercially available transparencies/slides, 1€
m or video films/filmstrips/charts, etc....describing the product design
process, and basic drawing techniques. Some sample sources are:

-9

b.

Co

d.

Modern Talking Picture Service
Manutacturing Forum
DA fducatienal Pro® ~ts, Inc.

Creat e Learninc sy..ams, Inc.

2. Developed or updated instructor's daily lesson plans.

3. Course syllab.

4, Handouts and activity sheets on:

de

b.
Coe
d.
(=1
£,
g

h.
i
¥
K.

filmstrip note sheet (aids students in taking notes by looking for
specific points.)

product criteria sheet

statement of prclablem sheet w/ guaph paper for prciuct rough sketches
product idea evaluation form

information sheet with engineering drawing basics

design group assigned task fcrm (help with individual evaluation)
graph paper for final sketches (engineering drawings)

bill of materials form

competitive analysis form

market survey sample (best wnen group designs its own)

cost analysis form.

Special Equipment and Supplies:

ig varies due .o . variety of product iceas. A heat strip relps when
tending piastics.




APPENDIX

An opague projector helps in showing ideas or firdings during the maragerial
approval phase.

Safety equipment is necessary for observing and performing activities.
TEXTBCGIKS

Fales, James, et.al., Manufacturing, A Basic Text for Industrial Arts,
McKnight & McKnight Publishing Co., Bloomington, IL, 198C.

Jambro, Donald J., Introduction to Manufacturing, Delmar Publishing, Inc.,
Albany, NY, 1962.

Kruppz and Lindoeck, Basic Manufacturing, Bennett & McKnigt Publishing Co.,
Peoria, 1L, 1985,

Wright, R. Thomas, Exploring Manufacturing, Goodheart-Willcox Co., Inc., South

Wright, R. Thomas, Manufacturing: Material Processing, Management, Career,
Goodheart-Willcox, South Holland, 1L, 1976.

PUBLICATIONS

Manufacturing Forum, Department of Industry and Technoclogy, Ball State
University, Muncie, IN 47306.

Th~_Technology Teacher, 1919 Acsociatian Drive, Reston, VA 22091.
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INTRODUCTION TO MANUFACTURING

MODULE : Z : Producing Products

LENGTH: 17 DAYS Manufacturing CLUSTER

This module is a combination of the two activity areas of production and
industrial relations. Production activities include selecting a manufacturing
system, designing and engineering a productien facility, purchasing material
resources, and establishing various control systems. Industrial relations is
in rharge of employing and training, operating safety programs, and lator
relations.

Chonsing the correct type of manufacturing system is important to the
efficiency of a company. The type of system is determined by the quantities
and types of parts. There are three types of manufacturing systems.

1. Custom Mamufacturing--few products produced according to rustomer's
specifications.

2. Intermittent Mamifacturing—several types of products or parts are
produced at different pericds of time.

3. Contimious Mam:facturing—produces products in » steady fiow.

Careful planning is needed in designing manufacturing facilities. There are
five important tasks.

1. Operation Selectiom-Logically arranging the processes to efficiently
pFrocduce products. Manufacturing engineers use three types of forms and
methcads:

a. operaticn sheets
b. flow process charts

c. operation proces. charts.

2. Design Tooling--devices which hold or guide parts during machining to
increase speed, accrracy, and safety during production.

3. Plan* Layaut-—-planning for the location of machines, aisles, and utilities
for production in the plant. Material flow is also planned at this time.

4. Designing Material-Bandling Systems (fixed or variable path)--Devices or
systems which move materials, parts, or prodicts from one location to the
next.

5. Efficiency Studies--engineers are consistently reviewing and evaloatinc
(time study) production systems to improve efficiency.
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INTRODUCTION - Contirnued

Student activities are set up to allow the students to develop their ow-
production system. Students are to develop operatims cheets, design the
tooling, and plan a plant layout. Special projects for some students could e
designing and building a material handling device {conveyor, etc.) or perform
a time study on a particular operation.

puring production, quality sontrol staticns should be set up to limit waste,
maintain tolerances, and maintain product value. Quality control gauges and
tooling should be made.

A work force must be developed for the production activities. Industrial
relations must first determine employment needs. Each job in the production
line needs to be titled, described, and listed for potential applicant to
view. Job application should ke designed, printed, passed out, and returnec.
Applicants should be matched with jobs and recruited. Each employe will find
it necessary to move students to other areas. In small classes, students
might have two or more jobs.

Refore pilot run and production start, stress safety procedures to the class.
It is a good idea to have students in industrial relations develop a safety

progranm.




o

1.

9.

11.

12.

Upon campleting this learning module, each student should be ablie to:

List and describe the characteristics of the three commcnly used
manufacturing systems.

Describe the steps used in employing production workers.

Describe typical purchasing procedures.

Describe the procedures used in selecting and sequencing operatians.
Discuss ancé develop a quality control system.

Develop a simple manufacturing system including the selection and
sequencing of operations, designing a plant layout, and material-handling
system, designing tooling and quality control system.

List and discuss the steps in producing a product.

Discuss the steps in production planning.

Differentiate between a pilot run and a productian run.

Develop a safety program.

Describe the procedure used for organizing a union.

Describe the procedure for settling grievances.




Discuss custom, intermittent, and continuous manufacturing
production systems.

3 Discuss operation selection, tooling design, plant layout, material
handling systems and studies, and time studies.

4-7 Discuss and develop flow process charts, operaticn process charts,
jigs and fixtures, plant layouts, and material handli .g systems for
the identified product.

8 Discuss obtaining human and material resources.

9~11 Discuss and develop methods of controlling the resources used in the
production and the quality of the identified products.

12 Review the development of the manufacturing system.
13 Conduct pilot run of the manufacturing system.

14-16 Review and discuss the safety program and procedures. Conduct and
supervise the production line activity.

17 Complete production, run a tear-down tooling, and clean laboratary.




PRESENTING THE MODULE

1-2

AXTIVITY

Before you introduce this module, develop or update your daily
lesson plans, generate handouts, collect examples, select mediz anc
materials necessary to support your instruction, and determine
activities capable of supporting the module content.

Read several teacher resources and the student textboock. Scme
suggested readings are:

Basic Manufacturing: pp. 56-107

Exploring Manutacturing: pp. 143-214

Intro. to Manufacturing: pp. 263=295, 225-243
Manutacturing (Fales): pp. 145-158
Manufacturing (Wright): pp. 137-150, 229-264.

Note: A bibliography is listed in the appendix.

Also, Keep current with other sources of info-mation such as
magazines, professional publications, professional meetings, and
other local school systems.

Develop meaningful activities and experiences which will support the
concepts of this module. An activity should not be lengthy, but a
variety of activities should be presented to the students. Prepare
activity sheets to facilitate better learning.

Obtain and/or prepare materials for selected classroom and
laboratory activities.

Remember, this is a curriculum guide. Scme modifications will be
necessary to meet your specifiC needs. You should evaluate &2
update activities and instructicnal materials constantly.

Discuss the types of manufacturing systems:

1. custom

2. intermittent

3. continuous.

Develop a simple product which can be custam and continuously
produced. Assign some of the students to an assembly line
(continuous), and the other students are to completely produce their
own product. Compare the differences and the advantages and
disadvantages between the two types of praduction systems.

Example activity: Exploring Manufacturing, Guide, pp. 40-42
(Activity #20).




Demonstrate operation sequence and safety precautions.

Supervise the productian.

Students should observe demonstrations and record procedural and
safety information.

Participate in an activity of constructing a product by either
custom or continucus production system.

Participate in discussion about the advantages or disadvantages of
the two systems.

Discuss the productian runs.

Discuss manufacturing engineering: menufacturing engineers are in
charge ¢of designing manufacturing facilities.

1. operation selection

2. tooling design

3. plant layout

4. material handling study
5. time studies.

Show filmstrips to illustrate developing producticn systenms,
available from manufacturing forum.

Discuss operation and flow process charts.
1. f£flow process charts
2. operation process charts.

Lead discussion dealing with the flow and operation process charts
for the class product.

Discuss tooling needs. Define the difference between jigs and
fixtures.

Identify tooling needs for the class product.

Show filmstrip dealing with tooling design, available througn
Manufacturing Forun.




PRESENTING THE MODULE

® DAY ACTIVITY

Discuss plant layout and material handling systems.
NOTE: An earichment activity for a student or a good number of
students could be the development of a material hendling system.

Exarple activity—A cauveyor system using coffee cans, upholstering
wekbing, and a hand crank or electric motar. Exploring Technology,
Student Manual-—Activities 4~5, pp. 89-90.

Students should prepare a flow chart for a product.
Prepare an operations process chart for a product.

Determine tooling needs, design tooling to meet those needs, anc
build some tooling.

Follow all safety rules.
Develop a2 plant layout for the class product.
Extra: Participate in making a material handling system.
8 Discuss obtaining human and material resources.
’ Human resaurces:
1. determine need—jobs for class production
2. recruiting applicants—list job opportunities and descriptions
3. gather information—£fill out job applicatians
4. selecting enployes—job placement
5. train workers—pilot run.
Material resources:
1. requisition materials—list materials needed for production
2. get bids or quotes~cali lumber yard, etc., for latest prices
3. 1issue a purchase order—students prepare a purchase ordsr

4. shipment and irvoice-——get materials and show bill of sale.
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PRESENTING THE MOOULE - Continued

my ACTIVITY
5. accept shipment—have student inspect materials
6. pay for the materials.
Students should:
1. apply for a job by filling out an application
2. prepare a purchase order.
9-11 Discuss control system phases.
1. develop plan
2. measure performance
3. evaluate plan and performance
4. correct plan and performance.

Discuss contrclling different types of resources.

1. human

2. machine or operation time

3. materials.
Discuss controlling auality.
1. Motivation—have students develop a motivational poster.

2. Inspection—have students build an inspection gauge and develo:z
visual checks.

3. Show filmstrip relating to quality control availadle through
~nufacturinc Forum.

Students should:
Determine and design inspecticn gauges.

Help build inspection gauges and complete tooling at this time.
Design a motivational poster.

12 Review the developrent of the manufacturing system.
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' PRESENTING THE MODULE

DAY

13

14-16

17

ACTIVITY
Discuss producing praducts.
Run a pilot run to check:
l. plant layout
2. Jjigs and fixtures
3. 1inspection program
4. machine operation
5. safety program.
The pilot run is designed to debug the production system.
Students should participate in job placement and training,
participate in pilot run, and evaluate and improve the production
run.
Review and discuss safety programs and safety information.

Run and supervise prcduction line activity.

Students should develop a safety poster, and perform in a productian
run and follow all safety procedures.

Complete production run.

Tezr down tooling and clean laboratory.

Review and evaluate the production run.
Students should:

Participate in campleting production activities.

Review and evaluate the production run.
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APPENDIX

Instructional Materials:

1.

2.

4.

Teacher developed and/ar commercially available transparencies/slides/16
mm or video films/filmstrips/charts, etc....describing manufacturing
system and industrial relations. Same sample sources are:

a.
b.
c.

d.

Modern Talking Picture Service
Manufacturing Forum
DCA Educational Products, Inc.

Creative Learning Systems, Inc.

Develop>d or updated instructor's daily lessen plans.

Course syllabus.

Handouts and activity sheets on:

de

filmstrip note sheets for

(1) production systems

(2) tooling needs

(3) quality control

operation flow charts

tooling design sheets w/ grids
inspection gauge sheets w/ grids
job application

purchase order form.

Special Equipment and Suppli~s:

1.

2.

Jig and fixtures for a simple product to show continuous vs. custam
manufacturina.

Statco clamps for tooling (nct necessay ..
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APPENDIX ~ Contimued

3. All productions can be done ir a normal laloratory setting. If = have
an older laboratory, try to make changes which will add flexibili._ . This
will simplify production line problems.

4. Jigs and fixtures for classroom product.

5. Tool and machine usage will change with product ideas.

6. Posterboard, colored pencils, crayons, markers, and constructien riper for
posters. '

7. Safety equipment necessary for observing and performing activitizs.
Textbook Resources:

Fales, James, et.al., Manufacturing, A Basic Text for Industrial Arts,
McKnight & McKnight Publishing Co., Blooming-on, 1L, 1980.

Jambro, Donald J., Introduction to Manufacturing, Delmar Publishing, Inc.,
Albany, NY, 1982.

Kruppa and Lindoeck, Basic Manufacturing, Beinett & McKnight Publishing Co.,
Peoria, IL, 1985.

Wright, R. Thomas, Exploring Manufacturing, Goodheart-Willcox Co., Inc., Soutn
Holland, IL, 1985.

Wright, R. Thamas, Manufacturing: Material Processing, Management, Career,
Goodheart-Willcox Co., Inc., South Holland, IL, 197e.

Publications;

Manufacturing Forum, Department of Industry and Technology, Ball State
University, Muncie, IN 47306.

The Technoloagy Teacher, 1919 Association Drive, Restan, VA 220°1.
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Bennett & McKnight Publishing Co., Peoria, 1L, Text , Teacher's
Guide)s pp. 145-158.
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Holland, IL, 1985 EText:book, Teacher 's Guide, Student Manual, and Activity
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INTRODUCTION TO MANUFACTURING

MODULE: 8 : Marketing the Products

LFIGTH: 1 DAYS Manufacturing CLUSTER

This module intrcduces students to the broad area of marketing which
encourages the flow of goods from producer to consumer. It involves
developing marketing plans, promoting prodvcts through advertising and
packaging, selling, distributing, and servicing prcducts.

A complete marketing plan has five major elements:

l. Product——a company must have the right product to neet consumer needs cr
wants.

2. Price—the consumer must see value in the product.

3. Pramotion—the consumer must be aware of the product and its features.

4. Distribution—the product must be available at the right time.

5. Service——the company must have a way to replace or repair their product.

One of the best ways of gathering information for a marketing plan is through

the market research results. Use the market research survey results to

answer: who will buy?, where are they located?, and how much will they pay?

Using this information will also help in developing a trademark, and

tradename, selecting a marketing theme, and pricing the product.

Two very important ways of promoting products are advertising and packaging.

Advertisement usually promotes the company or the product. Advertisements can

be made by following three basic steps. They are:

l. The message is developed——scripts are used for radio and television and
copy for printed advertisements.

2. The presentation is designed—print advertising uses a presentation czlled
a layout. Storyboards (a series of scenes in logical order) are used in
television advertisirg.

3. Advertisement is produced-—-the message is taped or reproduced and releasei
to the public.

Packaging serves three main functions for a company. Good packaging tech-
niques can be a powerful force in consumer buying. The three functions are:

l. protect and contain the product
2. pramwte the product

3. provide information far the consumer.




INTRODUCTION ~ Contimued

When developing a gocd sales program you must develop, a sales force
(recruit), direct sales pecple (supervise and motivate), and control the sales
activities (forecast and quotes). It will be important for your company to
Keep accurate sales records. A motivation for selling a product can be an
award system like a sales commissions.

Products are broken into two categories which are nondurable or soft gocds
{life expectancy less than 3 years), and durable or hard goods (life
expectancy

over three years)., Companies need. to provide operating procedures, servicinc
informaticr, and warranties for their prcducts.

Activities in this module should include development of a trademark and nare,
advertisement program (printed or recorded), a package with label, and a cars
and maintenance instructions sheet or tag for their product. Of course, thesc
are suggestions. A good marketing program can sell products and create a good
image of your course.

%




’ OBJECTIVES

Upon complating this learning module, each student should be able to:

1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
‘ 11.
12.
13.
4.
15.

16.

Define marketing.

List and describe the elements of a marketing plan.
Differentiate between a tradename and a trademark.
Develop a trademark, tradename, and advertising theme.
Discuss the elements which affect product prices.
Discuss the two major types of advertisement.
Discuss the steps in developing advertisement.
Design a simple advertisement.

Discuss the functions of a package.

Describe the common types of packages.

Design a simple package.

Discuss types of sales.

Describe the steps in executing a sale.
Differentiate between maintenance and service.
Describe the product ise cycle.

List and descrive the steps in repairing a product.



ACTIVITY

Discuss marketing and marketing plans.
Develop a marketing system.

Discuss promoting products. Develop advertising and packaging
procedures.

Discuss selling and servicing products.

Train sales staff and sell products.
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ﬁ PRESENTING THE MODULE

Y ACTIVITL

0 Before you introduce this module, develop or update your daily
lesson plans, generate handouts, collect examples, select media and
materials necessary to support your instruction, and determine
activities capable of supporting the module content.
Read several teacher resources and the student textbook. Some
suggested readings are:
Basic Manufactuiing: pp. 107-117
Exploring Manufacturing: pp. 215-240
Intro. to Manuggcturing: pPpP. 214-224
Manufacturing (Fales): pp. 159-173
Manufacturing (Wright): pp. 151-162, 259-264.
Also, keep current with other sources of information such as
magazines, professional publications, professional meetings and
other local school systems.
Develop meaningful activities and experiences which will support the
concepts of this module. An activity should not be lengthy, but a
var.ety of activities should be presented to the students. Preparsz

' activity sheets to facilitate better learning.

Obtain and/or prepare materials for selected classroom and
laboratory activities.
Remember, this is a curriculum guide. Some modifications will be
necessary to meet your specific needs. Constantly, you should
evaluate and update activities and instructional materials.

1-2 Discuss marketing and marketing plans. The five major elements to &

plan are:

l. product identification—market research

2. price—cost of making and selling, competition, custamers
3. pramotionr—tradename, mark, and theme

4. distribution

5. service.

Show a filmstrip dealing with developing a trademark/mmme—availabie
from Manufacturing Forum.

Have the students develop a tradename and trademarx for their
company.

»ea
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Discuss pricing the pfoduct with the students. Considerations:

1. mamufacturing cost
2. marketing cost-—commissicn and advertising
3. market research .esults.

Enrichment Activity—Have students run a break-even analysis
program. Available for TRS-80 (Radio Shack computers).

Students should d=velop and prevare a tradename and trademarx for
the company, and participate in product pricing.

Enrichment Activity—View camputer results of break-even analysis
results.

Discuss promoting products.
1. Advertising:
a. develop a message
b. design a presentation
c. the advertisement is produced.
2. Packaging:
3. package type is selected
b. graphics for the package designed
c. package is printed.
Develop product promotianal materials ‘hrough these activities:
1. Printed Advertising
a. posters—done by hand or signpress

b. handbills—printed on ditto machine or using the "Print
Shop" program for computers.

2. Advertise in a local newspaper.

1n3
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PRESENTING THE MODULE - Contirmed

% DAY ACTIVITY o
3. Radio or television commercial
a. write an announcement for the P.A. system
b. advertise on a local radio statior
c. videotape a commercial
d. advertise on a "Swap Shop" or educaticnal cable station.

4. Packaging=—have the students develop a simple package for their
product.

Students should:
prepare and print advertisement
prepare a radio or television commercial
help design and prepare a package.
5 Discuss selling and servicing products.
. Develop a sales approach.
Develop an owners manual.
Prepare sales order forms.
Students should:
participate in the development of the sales approach
prepare, print, and organize a sales booklet.
6-7 Train sales force.
Sell products.
Students should:
participate in training the sales force
participate in product sales

return sales money (go to Financing Module).
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APPENDIX

Instructional Materials:

l.

2.

3.

1

Teacher developed and/or commercially available transparencies/slides/16
mm or video films/filmstrips/charts, etc....describing marketing
techniques. Some sample sources are:

a. Modern Talking Picture Service

b. Manufacturing Forum

c. DCA Educational Producte, Inc.

e. Creative Learning Systems, {nc.

Developed or updated instructor's daily lesson plans.

Course syllabus.

Handouts and activity sheets on:

a. tradename and trademark design sheets

b. print advertisement activity sheet

c. radio commercial activity sheet

d. packaging design sheet

e. sales bocklet form

f. sales record form.

Special Equipment and Supplies:

1.

2.

posterboard, colored pencils, crayons, markers, and constructian paper
signpress machine

polaroid camera

christmas lights, little electric motars, ICT for product displays

safety equipment necessary for cbserving and performing activities.




APPENDIX - Contimed

Text™ok Resources:

Fales, James, et.al., Manufacturing, A Basic Text for Industrial Arts,
McKnight & McKnight Publishing Co., Bloamingtonm, 1L, 1980.

Jambro, Dnald J., Introducticn to Manufacturing, Delmar Publishing, Inc.,
Albany, NY, 1982,

Kruppa and Lindbeck, Basic Manufacturing, Benrett & McKnight Publishing Co.,
Pecria, IL, 1985,

Wright, R. Thamas, Exploring Manufacturing, Goodheart=-willcox Co., Inc., South
Holland, IL, 1985.

Wright, R. Thomas, Manufacturing: Material Processing, Management, Career,
Goodheart-Wiiloox Co., Inc., South Holland, 1L, 19/5.

Publications:

Manufacturing Forum, Department of Industry and Techrology, Ball State
Unmiversity, Muncie, IN 47306.

The Techmlogy Teacher, 1919 Association Drive, Reston, VA 22091,
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* TEXTBOOKS

Fales, James, et.al., Manufacturing: A Basic Text for Industrial Arts,
Bennett & McKnight Publishing Co., Peovia, IL, 1985 (Textbook, Teacher's
Guide): pp. 159-173.

Wright, R. Thomas, loring Manufacturing, Goodheart-Willcox Co., South
Holland, IL, 1985 (Text , Teacher's Guide, Student Manual, and Activity
Sheets): pp. 215-240.

Jambro, Donald J., Introduction to Manufacturing, Delmar Publishing (.,
Albany, NY, 1982,

Kazanas, et.al., Basic Manufacturing Processes, McGraw Hill Book Co., New
York, 1981.

Wright, R. Thomas, Proce~ses of Manufacturing, Goodheart-willcox Co., South
Holland, I1, 1987.
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INTRODUCTION TO MANUFACTURING

MODULE: 2 : mthesis

LENGTH: 3 DAYS Manufacturing CLUSTER

Synthesis, by definition, means the combining of parts or elements into a
whole. Three important things must be covered in this module: (1) dissolving
of the company, (2) review the main points during the past 18 weeks, and

(3) evaluation of the students, course, and instructor.

The process of closing all company activities is called dissolution.
Dissolution is caused by two types of action (voluntary or involuntary). The
state or courts can close a company because of illegal acts or financial
difficulties. This is called involuntary dissolution. Voluntary dissolution
is when the owners decide to close on their own.

Your company will be making a voluntary dissolution. Financial affairs must
pPay off all debts and pay back the stockholders. The company charter must
then be dissolved by filing a "Certificate of Dissolution." At this time, the
students feel the financial awards of running a good company, or the financial
punishment of rurning an inefficient company.

During the past 18 weeks, they have cowvered a lot of information. Take time
to review the major points of manufacturing technology. Do some public
relations work for your department by recruiting students for the other
courses.

It sometimes appears that only thie students are evaluated in school. Develop &
semester final for the students, but also develop an evaluation form:for the

oourse and instructor. Use the responses for positive improvements in youar
course.

IN8

105




=

Upon completirg this learnihg module, each student should be able to:
1. Discuss the types of dissolution.
2. Descrit steps in dissolving a campany.

3. Review the major points of manufaccuring.

4. Evaluate personal achievement, course content, and instructor approacih.




ACTIVITY

Discuss the procedures for closing an enterprise.
Distribute commissions and dividends to stockholders.

Review the major oconcepts, processes, and systems studied during
this course.




ATIVITY

Before you introduce this module, develop or update your daily
lesson plans, generate handouts, collect examples, select media and
materials necessary to support your instruction, and determine
activities capable of supporting the module content.

Read several teacher resources and the student textbook. Some
suggested readings are:

Basic Manufacturing: pp. 130-147

Exploring Manufacturing: pp. 247-252, 257-269
Intro. to Manutacturing: pp. 8-18
Manufacturing (Fales): pp. 35-37
Manufacturing (Wright): pp. 301-327.

Also, keep current with other sources of information such as
magazines, professional publications, professional meetings, and
other local school systems.

Develop meaningful activities and experiences which will support the
concepts of this module. An activity should not be lengthy, but a
variety of activities should be presented to the students. Prepare
activity sherts to facilitate better learning.

Obtain and/or prepare materials for selected classroom and
laboratory activities.

Remember, this is a curriculum guide. Some modifications will be
necessary to meet your specific needs. You should evaluate and
update activities and instructianal materials constantly.

Discuss the procedures of closing an enterprise. The two basic
types are:

1. Voluntary Dissolution—owners decide to close on their own.

2. Involuntary Dissolution—court orders the company to close
because of bankruptcy or fraud.

Complete the general ledger with the class.
Complete an income summary statement.
Fill out a "Certificate of Dissolutian.”

Hold an official board meeting to vote for dissolution.

1i1
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ACTIVITY

Students shoulu complete their general ledger, fill out a

"Certificate of Dissolution," and cast their votes for dissolution.

Distribute commissicon awards to salespersms.

Distribute stock dividends to stockholders.

Students should receive their sales commissions and dividends.
Review major concepts iearned during the semester.

Give students a final exam.

Students evaluate course and instructor.

Students should completle final exam, and objectively evaluate
course and instructor.
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APPENDIX

Instructional Materials:

1. Teacher developed and/or cammercially available transparencies/slides/16
mn or video films/filmstrips/charts, etc....describing closing an
enterprise and manufacturing career. Some sample sources are:

a. Modern Talking Picture Service
b. Manufacturing Forum

c. DCA Educational Products, Inc.

d. Creative Learning Systems, Inc.

2. Developed or updated instructor's daily lesson plans.

3. Ccurse syllabus.

4. Handouts and activity sheets on:

a. income statement form

b. articles of dissolution
c. summary financial record.
d. semester review sheet.

Textlook Resources:

Fales, James, et.al., Manufacturing, A Basic Text for Industrial Arts,
McKnight & McKnight Publishing Co., Bloomington, IL, 1980,

Jambro, Donald J., Introduction to Manufacturing, Delmar Publishing Co., Inc.,
Albany, NY, 1982.

Kruppa and Lindoeck, Basic Manufacturing, Bennett & McKnight Publishing Co.,
Peoria, IL, 1985.

Wright, R. Thomas, Exploring Manufacturing, Goodheart=Willcox Co., Inc., South

HO]. larldl IL' 19850

Wrigh’, R. Thomas, Manufacturing: Material Processing, Management. Career,
Goodheart-Willcox, South Holland, 1L, 1976.

Publications:

Manufactaring Forum, Department of Industry and Techmology, Ball State

University, Muncie, IN 47306.

The Technology Teacher, 1919 Association Drive, Reston, VA 22091.
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